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1) Purpose for the Action

The proposed action is to list the crucian carp (Carassius carassius), Eurasian minnow
(Phoxinus phoxinus), Prussian carp (Carassius gibelio), roach (Rutilus rutilus), stone moroko
(Pseudorasbora parva), Nile perch (Lates niloticus), Amur sleeper (Perccottus glenii), European
perch (Perca fluviatilis), zander (Sander lucioperca), wels catfish (Silurus glanis), and common
yabby (Cherax destructor) as injurious species under the Lacey Act (18 U.S.C. 42, as amended,;
the Act), thereby prohibiting the importation and interstate transportation, with the goal of
preventing the accidental or intentional introduction and possible establishment of these
nonnative species into the United States. This action is being considered to protect native
wildlife, including threatened and endangered species, and wildlife resources. Additionally, this
action will protect agriculture (specifically, aquaculture), safeguard the interests of human
beings, and prevent economic loss stemming from the introduction of these species. This listing,
if finalized as a regulation, will not prohibit the transportation of these 11 species within a State.

The listing action preserves the environmental status quo. That is, these listings help
ensure that certain potential effects associated with introduction of these species that have been
found to be injurious do not occur. In this way, injurious wildlife listings maintain the state of the
affected environment into the future—the state of the environment prior to listing or potential
introduction in the absence of a listing. Thus, prohibiting a nonindigenous injurious species from
being introduced into an area in which it does not naturally occur cannot have a significant effect
on the human environment. Another way of explaining it is that our action is more like the
typical “no action” of a Federal agency, and our “no action” alternative is more likely to have
significant impacts on the human environment.

2) Need for Proposed Action

The need for the proposed action to add 10 freshwater fish species and 1 crayfish species
to the list of injurious wildlife under the Act developed under concern that all 11 nonnative
species were categorized as “high risk” with the Service’s rapid screen analysis. All 11 species
have a high climate match in parts of the United States and a history of invasiveness outside their
native ranges (but not in the United States). Although these species are not present in United
States ecosystems (except for one species in one lake), they are documented as highly invasive
internationally. Nine of the freshwater fish species (Amur sleeper, crucian carp, Eurasian
minnow, European perch, Prussian carp, roach, stone moroko, wels catfish, and zander) have
been introduced and established populations within Europe and Asia. The Nile perch has been
introduced to and become invasive in central Africa. The freshwater crayfish, the common
yabby, has been introduced to and established invasive populations in Australia (other than to
where it is native) and Europe. Most of these species were originally introduced for aquaculture,
recreational fishing, or ornamental purposes. Two of these fish species (the Eurasian minnow
and stone moroko) were accidently introduced when they were unintentionally transported in the
water with fish intended for stocking. The Service aims to prevent the introduction and
establishment of all 11 species within the United States due to concerns regarding the injurious
nature of all these species consistent with the Act.

The Secretary of the Interior is authorized under the Act to add to the injurious wildlife
list by regulation those wild mammals, wild birds, fish, mollusks, crustaceans, amphibians,
reptiles, and the offspring, eggs, or hybrids of any of the aforementioned, which are injurious to
human beings, to the interests of agriculture, horticulture, forestry, or to the wildlife or wildlife
resources of the United States. The lists of injurious wildlife are at 50 CFR 16.11-15.
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If all 11 species are listed as injurious, importation into and interstate transportation
between the States, District of Columbia, Commonwealth of Puerto Rico, or any territory or
possession of the United States of the species would be prohibited, except by permit for
zoological, educational, medical, or scientific purposes (in accordance with permit regulations at
50 CFR 16.22) or by Federal agencies solely for their own use upon filing a written declaration
with the District Director of Customs and the U.S. Fish and Wildlife Service (Service) Inspector
at the port of entry.

In addition, no live specimens of these 11 species, gametes, viable eggs, or hybrids
imported or transported under a permit could be sold, donated, traded, loaded, or transferred to
any other person or institution unless such person or institution has a permit issued by the
Service. The interstate transportation of any live specimens, gametes, viable eggs, or hybrids
currently held in the United States for any purposes would be prohibited. An injurious wildlife
listing would not prohibit intrastate transport or possession of these 11 species, where such
activities are not already prohibited by the State. Any use of these 11 species within States, other
than what is covered under Federal permits for injurious wildlife, is the responsibility of each
State.

3) Decisions that Need to be Made

The Service is the lead agency for the proposed action. The Service’s decision is whether
the live specimens of all 11 species (10 freshwater fish and 1 crayfish species), gametes, viable
eggs, or hybrids are injurious and should be added to the list of injurious wildlife under the Act.
In addition, the Service will determine whether the environmental consequences of any of the
alternatives are significant and decide to prepare either a Finding of No Significant Impact or an
Environmental Impact Statement.

4) Background

A species does not have to be currently imported or present in the United States for the
Service to list it as injurious. The Service produced rapid screens on hundreds of foreign aquatic
fish and invertebrates. These rapid screens provide a prediction of the invasive potential of the
species—nhigh risk, low risk, or uncertain risk. The Service selected 11 species (10 fish and 1
crayfish species) with a rapid screen analysis of “high risk” to consider for listing as injurious.
These 11 species have a high climate match in parts of the United States, a history of
invasiveness outside of their native range, and are not currently found in the wild in the United
States (except for one species in one lake). Although not present in United States ecosystems, all
11 species have been documented as invasive in other countries. In their invasive range, all 11
species have negatively affected wildlife and wildlife resources. Ten of these species may also
negatively affect agriculture and one may adversely affect humans.

The crucian carp, Eurasian minnow, Prussian carp, roach, stone moroko, Nile perch,
Amur sleeper, European perch, zander, wels catfish, and the common yabby are invasive in
regions of Europe, Asia, Australia, or Africa. Two of these species, the crucian carp and Nile
perch, have been previously introduced into the United States but failed to establish. A small
population of zanders is reported to be established in a single lake in North Dakota. The Prussian
carp was recently discovered as established in Alberta, Canada.

The crucian carp is a freshwater fish species native to regions of north and central Europe
(Godard and Copp 2012). This carp has been deliberately introduced to new regions for stocking
for recreational fishing (Hol¢ik 1991; Godard and Copp 2012; Kottelat and Freyhof 2007; Froese
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and Pauly 2014) and accidently introduced in misidentified shipments of ornamental fish
(Wheeler 2000; Hickley and Chare 2004; Innal and Erk’akan 2006). This fish species has been
widely introduced and established in Croatia, Greece, France (Hol¢ik 1991; Godard and Copp
2012), Italy, and England (Kottelat and Freyhof 2007), Spain, Belgium, Israel, Switzerland,
Chile, India, Sri Lanka, Philippines (Hol¢ik 1991; Froese and Pauly 2014), and Turkey (Innal
and Erk’akan 2006). The crucian carp demonstrates many of the strong traits for invasiveness,
including a generalist diet, broad native range, and adaptability to new environments (Godard
and Copp 2012). This benthic (bottom-dwelling) fish forages among bottom sediment and can
increase turbidity (cloudy water) in waterbodies, thus reducing light availability to submerged
plants and phytoplankton and resulting in ecosystem changes (phytoplankton blooms, nutrient
availability) (Crivelli 1995; Wheeler 2000). Crucian carp can also hybridize with other carp
species that are invasive in the United States, thus further exacerbating competition with native
species for both diet and habitat (Wheeler 2000; Godard and Copp 2012).

The Eurasian minnow is native to the brackish and freshwater streams, rivers, ponds, and
lakes throughout Eurasia (Sandlund 2008t; Froese and Pauly 2014). This species was initially
introduced as live bait, but has also been inadvertently introduced with trout stocking (Sandlund
2008). The Eurasian minnow was introduced to new waterways in its native range of Europe
and Asia (Sandlund 2008). This fish species has been introduced to new locations in Norway
outside of its native range there (Sandlund 2008, Hesthagen and Sandlund 2010). The Eurasian
minnow is highly adaptable to new environments and is difficult to control (Sandlund 2008).
The introduction of this species can cause major changes to nonnative habitats by affecting the
benthic community (reduced invertebrate diversity) and disrupting trophic level structure. These
effects hinder the ability of native fish to find food and also reduce reproductive success. The
Eurasian minnow harbors parasites which can be transmitted to and infect native invertebrate and
fish species (Sandlund 2008; Zietara et al. 2008). Parasites impair fish physiology and can
increase susceptibility to disease.

The Prussian carp is native to regions of central Europe and eastward to Siberia (Britton
2011). The Prussian carp’s nonnative range includes the Asian countries of Armenia, Turkey,
and Uzbekistan and the European countries of Belarus, Belgium, Czech Republic, Denmark,
Estonia, France, Germany, Poland, Switzerland (Britton 2011), Iberian Peninsula (Ribeiro et al.
2015) and, most recently, Canada (Elgin et al. 2014). This carp has been introduced in many
localities for recreational fishing and aquaculture. This fish species grows rapidly and can
reproduce from unfertilized eggs (natural gynogenesis) (Vetemaa et al. 2005; Britton 2011).
Prussian carp have been implicated in the decline in both the biodiversity and population of
native fish, invertebrates, and plants (Anseeuw et al. 2007; Lusk et al. 2010). As with its close
relative, the crucian carp, the Prussian carp is a benthic fish and has been linked to increased
turbidity (Crivelli 1995; Lusk et al. 2010) and the consequential adverse changes to nutrient
availability and disruption of trophic level structure.

The roach is native to regions of Europe and Asia (Kottelat and Freyhof 2007). The
roach has been introduced and become established in Ireland, Italy, Madagascar, Morocco,
Cyprus, Portugal, the Azores, Spain, and Australia (Rocabayera and Veiga 2012). This species
has been introduced to several countries for recreational fishing. Once introduced, the roach has
moved into new water bodies within the same region (Rocabayera and Veiga 2012). Invasive
roach populations compete with native fish species, hybridize with native fish species, and alter
habitats and nutrient cycling (Rocabayera and Veiga 2012). The roach is a highly adaptable
species that adapts to a different habitat and diet to avoid predation and competition (Winfield
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and Winfield 1994). This fish species has a high reproductive rate (up to 77,000 eggs per
female) and spawns early in the season, which provides the roach larvae a competitive edge over
native fish larvae (Volta and Jepsen 2008; Rocabayera and Veiga 2012).

The stone moroko is native to Asia, including southern and central Japan, Taiwan, Korea,
China, and the Amur River basin (Copp 2007). This species was first introduced in Europe
(Romania) in the early 1960s. By 2000, this species had invaded nearly every European country
and additional countries in Asia (Copp 2007). This species was primarily introduced
unintentionally with shipments of other fish intended for stocking. Secondary natural dispersal
also occurred in most countries (Copp 2007). The stone moroko has proven to be a highly
invasive fish, establishing invasive populations in nearly every European country over a 40-year
span. This species has proven to be adaptive and tolerant of a variety of habitats, including those
of poor quality (low dissolved oxygen concentrations) (Beyer et al. 2007). The invasion of the
stone moroko has been linked to the decline of native freshwater fish populations (Copp 2007).
The stone moroko competes with native fish for zooplankton diet and also consumes the larvae
of these same fish (Britton et al. 2010b). This species is also an unaffected vector of
Sphaerothecum destruens, which infects a fish’s internal organs, causing spawning failure, organ
failure, and death (Gozlan et al. 2005).

The Nile perch is a freshwater fish native to central, western, and eastern Africa (Witte
2011). This species was introduced into Lake Victoria and Lake Kyoga in Africa in an effort to
improve the local fishery. This species has also been introduced to Morocco and Cuba for
aquaculture and recreational fishing (Witte 2011). Since this species’ introduction in Lake
Victoria, the Nile perch has become the top predator in the system, contributing over 90 percent
of demersal (bottom-dwelling) fish body mass within this lake (Witte 2011). Additionally, this
species has an extremely high reproductive rate of 3 to 15 million eggs per breeding cycle (Asila
and Ogari 1988). This fish is considered responsible for the decreased populations of native fish
species (lungfish and catfish species) and the local extinction of at least 200 haplochromine
cichlid fish species. The disappearance of many native fish species has drastically altered Lake
Victoria’s trophic level structure and reduced biodiversity. These changes have resulted in
increased lake eutrophication (excess nutrient load) and frequency of algal blooms (Witte 2011).
The introduction and establishment of the Nile perch has been so devastating to the Lake
Victoria ecosystem that this species has been named as one of the 100 “World’s Worst” Invaders
(ISSG 2015).

The Amur sleeper is native to the freshwater regions of northeastern China, northern
North Korea, the Far East of Russia (Reshetnikov 2004), and South Korea (Grabowska 2011).
This fish species is invasive in western Russia and 14 additional countries, including Mongolia,
Belarus, Ukraine, Lithuania, Latvia, Estonia, Poland, Hungary, Romania, Slovakia, Serbia,
Bulgaria, Moldova, and Croatia (Grabowska 2011; Froese and Pauly 2014). This species has
been introduced as ornamental fish, unintentionally shipped to fish farms in herbivorous fish
stocks, released as bait fish, and naturally expanded its own range (Grabowska 2011). The Amur
sleeper is one of the most widespread (Grabowska 2011) and invasive fish in European
freshwater ecosystems within the last decades (Copp et al. 2005). Within the Vistula River
(Poland), the Amur sleeper has averaged an annual expansion of its range by 88 kilometers (54.5
miles) per year (Grabowska 2011). This species’ invasiveness is aided by its highly varied
generalist diet, fast growth rate, high reproductive potential, adaptability to different
environments, and their expansive native range and proven history of increasing its nonnative
range by itself and through human-mediated activities (Grabowska 2011). The Amur sleeper
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competes with native species for similar habitat and diet resources and transmits harmful
parasites to these species (KoSuthova et al. 2008; KoSuthova et al. 2009).

The European perch is native to Europe (ISSG 2005) and regions of Asia, including
Afghanistan, Armenia, Azerbaijan, Georgia, Iran, Kazakhstan, Mongolia, Turkey, and
Uzbekistan (Froese and Pauly 2014). This fish species has been introduced for both aquaculture
and recreational fishing and has become established in Ireland, Italy, Spain, Australia, New
Zealand, China, Turkey, Cyprus, Morocco, Algeria, and South Africa (FAO 2014). In New
South Wales, Australia, this perch species is a serious pest and is classified as a Class 1 noxious
species (NSW DPI 2013). These predatory fish have been blamed for the local extinction and
severe depletion of native fish and invertebrates (Moore 2008). The European perch reportedly
consumed 20,000 rainbow trout fry from an Australian reservoir in less than 72 hours (NSW DPI
2013). This perch species also forms dense populations, forcing fish to compete among their
own for a reduced food supply, even to the extent that they stunt their own growth (NSW DPI
2013).

The zander is native to the freshwater basins of the Caspian Sea, Baltic Sea, Black Sea,
Aral Sea, North Sea, and Aegean Sea (Godard and Copp 2011). The zander is a native fish
species in much of Eastern Europe, the Scandinavian Peninsula, and regions of Asia. The zander
has been repeatedly introduced for recreational fishing and aquaculture purposes and also as a
biocontrol agent of cyprinids (Godard and Copp 2011). This fish species has been introduced
and become established in parts of Asia (China, Kyrgyzstan, and Turkey), Africa (Algeria,
Morocco, Tunisia, and much of Europe (Belgium, Bulgaria, Croatia, Cyprus, Denmark, France,
Italy, the Netherlands, Portugal, the Azores, Slovenia, Spain, Switzerland, and the United
Kingdom) (Godard and Copp 2011). The zander has been previously introduced to the United
States, and a small population is reportedly established in Spiritwood Lake in North Dakota
(Fuller 2009). This fish species is a predatory fish that is well-adapted to turbid water and low-
light habitats (Sandstrom and Karas 2002). The zander competes with native fish, preys on
native fish, hybridizes with some native species (Godard and Copp 2011), and is a vector of
parasites linked to decreased cyprinid populations (Kvach and Mierzejewska 2011).

The wels catfish is native to eastern Europe and western Asia including the North Sea,
Baltic Sea, Black Sea, Caspian Sea, and Aral Sea basins (Rees 2012). This catfish species has
been introduced for both aquaculture and recreational fishing and has become established in
China; the North African countries of Algeria, Syria, Tunisia; and the European countries of
Belgium, Bosnia-Hercegovina, Croatia, Cyprus, Denmark, Finland, France, Italy, Portugal,
Spain, and the United Kingdom (Rees 2012). The wels catfish is a habitat-generalist that
tolerates a variety of warm-water habitats including those with low dissolved oxygen levels. The
invasive success of this species will likely be further enhanced with the predicted increase in
water temperature with climate change (Rahel and Olden 2008; Britton et al. 2010 a). The major
risks associated with this invasive catfish species to the native fish population include disease
transmission (spring viremia of carp), competition, and predation (Rees 2012). Additionally, this
fish species also excretes large amounts of both phosphorus and nitrogen (Schaus et al. 1997;
Mclintyre et al. 2008) into the environment and consequently greatly affects nutrient cycling and
transport (Boulétreau et al. 2011).

The common yabby is a crayfish native to regions of south and eastern Australia. This
freshwater crayfish has a high commercial value as food for humans and is frequently stocked
for aquaculture, aquariums, and research. This species has been introduced and become
established in western Australia, Tasmania, China, South Africa, Zambia, Italy, Spain, and
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Switzerland (Gherardi 2011a). The species can survive in temperatures from 1°C (34 °F) to
35°C (95 °F) as well as long periods of drought (Withnall 2000). The yabby can hide for years
in burrows up to 5 meters (16.4 feet) deep during droughts, thus essentially being invisible to
anyone looking to survey or control them (NSW DPI 2015). The yabby has a quick growth rate
and maturity rate, high reproductive rate, and generalist diet. The yabby may reduce native
wildlife biodiversity through competition and predation with native species. In its nonnative
range, this crayfish outcompetes native crayfish species for food and habitat (Beatty 2006;
Gherardi 2011a). The yabby may transmit harmful parasites to native crayfish species causing
disease and death. Forty-eight percent of U.S. native crayfish are considered imperiled (Taylor et
al. 2007; Johnson et al. 2013).

5) Public Involvement

The Service is publishing the proposed rule in the Federal Register for a 60-day comment
period. All comments will be evaluated and addressed at the conclusion of the comment period.
The final rule will contain responses to comments received on the proposed rule, state the final
decision, and provide justification for that decision. If a determination is made to not finalize the
listing for any of the species, the Service will publish notice in the Federal Register announcing
that it is withdrawing the proposed rule with respect to any such species. If listed, species
determined to be injurious will be codified in the Code of Federal Regulations.

6) Peer Review

Service policy requires solicitation of independent peer reviews for influential science.
We are following Service policy as outlined in the Office of Management and Budget’s 2004
memorandum (http://www.whitehouse.gov/sites/default/files/lomb/memoranda/fy2005/m05-
03.pdf) and will conduct a peer review.

7) Alternatives

Three alternatives are considered in this assessment: 1) no action; 2) list all 11 species
(10 freshwater fish and 1 crayfish species) as injurious [crucian carp (Carassius carassius),
Eurasian minnow (Phoxinus phoxinus), Prussian carp (Carassius gibelio), roach (Rutilus rutilus),
stone moroko (Pseudorasbora parva), Nile perch (Lates niloticus), Amur sleeper (Perccottus
glenii), European perch (Perca fluviatilis), zander (Sander lucioperca), wels catfish (Silurus
glanis), and common yabby (Cherax destructor)]; and 3) encourage a voluntary refrain from
importing following a Memorandum of Understanding between the Service, Pet Industry Joint
Advisory Council, and the Association of Fish and Wildlife Agencies (USFWS 2013a) but not
limited to the parties of the MOU.

7.1.1) Alternative 1: No Action

The effects of the alternatives are compared to a baseline scenario. The No Action
Alternative refers to no action being taken to list any of the 11 species as injurious species under
the Act, and thus allow importation and interstate transportation of the 11 species, gametes, eggs,
and their hybrids. The species are not currently established in the United States (except for one
species in one lake) and this alternative would allow for introduction and establishment.
Importers will be able to bring the species into the United States for any purpose. Several of the
species are raised for food in commercial aquaculture operations outside of their native range.
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Others have been released into natural water bodies outside of the United States to bolster
recreational fishing. Several species also serve as aquarium fish or pond ornamentals. These
species not only have histories of invasiveness, but all have had well-documented adverse effects
stemming from introduction and establishment. These experiences abroad indicate that the
threats from these species are not merely speculative. If these species were introduced and
established in the U.S., they could harm native wildlife, including threatened and endangered
species, damage wildlife resources, affect human interests, and reduce agriculture productivity.

7.1.2) Alternative 2: List as injurious the crucian carp (Carassius carassius), Eurasian
minnow (Phoxinus phoxinus), Prussian carp (Carassius gibelio), roach (Rutilus
rutilus), stone moroko (Pseudorasbora parva), Nile perch (Lates niloticus), Amur
sleeper (Perccottus glenii), European perch (Perca fluviatilis), zander (Sander
lucioperca), wels catfish (Silurus glanis), and common yabby (Cherax destructor)
[Proposed Action]

Under Alternative 2, the Service would list all 11 species (10 freshwater fish and 1
crayfish species) as injurious wildlife under the Act, and thus prohibit the importation and
interstate transportation of all 11 species, gametes, viable eggs, or hybrids, except by permit for
zoological, educational, medical, or scientific purposes. An injurious wildlife listing would not
prohibit the intrastate transport or possession of the 11 species where such activities are not
already prohibited by the State.

Although the 11 species are not currently in U.S. ecosystems (except for one species in
one lake), rapid screening analyses found that these species were “high risk” considering their
high climate match in parts of the United States and history of invasiveness outside of their
native ranges elsewhere in the world. The 11 species were evaluated as injurious using the
Service’s Injurious Wildlife Evaluation Criteria. The introduction and establishment of these 11
species would be injurious to human beings, to the interests of agriculture, wildlife, or the
wildlife resources of the United States.

This listing action preserves the environmental status quo. That is, these listings help
ensure that any potential effects associated with the introduction of these species (that have been
found to be injurious) do not occur. In this way, injurious wildlife listings maintain the state of
the affected environment into the future—the state of the environment prior to listing or potential
introduction in the absence of a listing. Thus, prohibiting a nonindigenous injurious species from
being introduced into an area in which it does not naturally occur cannot have a significant effect
on the human environment.

7.1.3) Alternative 3: Voluntary refrain from importing

Under this alternative, the Service would not amend the list of injurious wildlife but
would encourage the public to voluntarily refrain from importation or interstate transportation of
these 11 species. This follows a Memorandum of Understanding (MOU) between the Service,
Pet Industry Joint Advisory Council, and the Association of Fish and Wildlife Agencies
(USFWS 2013a) but is not limited to the parties in the MOU (USFWS 2013a). Under the MOU,
the Service provides the technical information on the risk of invasiveness of many nonnative
species, and the live animal businesses voluntarily choose not to import those species determined
by the Service to be high or uncertain risk. The 11 species were all high risk (for invasiveness)
as determined by the Service, would be contenders for voluntary refrain from trade, and would



not be listed as injurious at this time. Under the MOU, however, the Service does not relinquish
the ability to list the species at some point.

Voluntary cooperation will not have any enforcement provisions or legal restraint on the
public, businesses, or members of the organizations. Any person could still import and transport
these 11 species. The success or failure of this alternative depends on individuals, organizations,
and businesses that may have, or in the future develop, a commercial interest in any of these
species. This alternative would not prevent the importation and interstate transportation of any
of these 11 species and would allow for their potential introduction and establishment. If these
species were introduced and established in the United States, they could harm native wildlife,
including threatened and endangered species, damage wildlife resources, affect human interests,
and reduce agriculture productivity.

8) Affected Environment

Under Alternative 2, no environment in the United States would be affected. Under both
Alternative 1 and 3, these 11 species, gametes, eggs, and hybrids could be imported into and
transported within the United States and would likely have an adverse effect on the environment.
A climate match analysis was completed for all 11 species to estimate those regions of the
United States potentially affected if the species were introduced and established. The climate
match used data from the species’ native range and nonnative range. The climate match analysis
(Australian Bureau of Rural Sciences 2010) incorporates 16 climate variables to calculate
climate scores that can be used to calculate a Climate 6 ratio (USFWS 2013b). Using the
Climate 6 ratio, species can be categorized as having a low (0.000 to 0.005), medium (greater
than 0.005 to less than 0.103), or high (equal to or greater than 0.103) climate match (Bomford
2008; USFWS 2013b). For the 11 species under consideration, climate match ranged from
medium for the Nile perch to high for the remaining nine fish and one crayfish species.

The crucian carp has an overall high climate match with a Climate 6 ratio of 0.355. This
species has a high climate match throughout much of the Great Lakes region, southeastern
United States, and southern Alaska and Hawaii. Low matches occur in the desert Southwest.

The Eurasian minnow has an overall high climate match with a Climate 6 ratio of 0.397.
The highest climate matches are in the northern States, including Alaska. The lowest climate
matches are in the Southeast and Southwest.

The Prussian carp has an overall high climate match with a Climate 6 ratio of 0.414. This
fish species has a high climate match to the Great Lakes region, northern Plains, some western
mountain States, and some of California. The Prussian carp has a medium climate match to
much of the United States, including southern Alaska and regions of Hawaii. This species has a
low climate match to the southeastern United States, especially Florida and along the Gulf Coast.
This species is not found within the United States but has been recently discovered as established
in Alberta, Canada (Elgin et al. 2014); the climate match was run prior to this new information,
so the results do not include any North American actual locations.

The roach has an overall high climate match to the United States with a Climate 6 ratio of
0.387, with high matches in southern and central Alaska, the Great Lakes region, and western
mountain States. The Southeast and Southwest have low climate matches.

The stone moroko has an overall high climate match with a Climate 6 ratio of 0.557.

This species has a high or medium climate match to most of the United States. The highest
matches are in the Southeast, Great Lakes, central plains, and West Coast.
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The Nile perch has an overall medium climate match to the United States with a Climate
6 ratio of 0.038. However, this fish species has a high climate match to the Southeast (Florida
and Gulf Coast), Southwest (California), Hawaii, Puerto Rico, and the U.S. Virgin Islands.

The Amur sleeper has an overall high climate match with a Climate 6 ratio of 0.376. The
climate match is highest in the Great Lakes region (Ohio, Indiana, Illinois, Michigan, Wisconsin,
and Minnesota), central and high Plains (lowa, Nebraska, and Missouri), western mountain
States (South Dakota, North Dakota, Montana, Wyoming, and Colorado), and central to eastern
Alaska.

The European perch has an overall high climate match with a Climate 6 ratio of 0.438,
with locally high matches to the Great Lakes region, central Texas, western mountain States, and
southern and central Alaska. Hawaii ranges from low to high matches. Much of the rest of the
country has a medium climate match

The zander has an overall high climate match with a Climate 6 ratio of 0.374. The zander
has high climate matches in the Great Lakes region, northern Plains, western mountain States,
and Pacific Northwest. Medium climate matches include southern Alaska, western mountain
States, central Plains, and mid-Atlantic and New England regions. Low climate matches occur
in Florida, along the Gulf Coast, and desert Southwest regions.

The wels catfish has a high climate match to much of the United States with a Climate 6
ratio of 0.302 with high climate matches occurring in the Great Lakes, western mountain States,
West Coast, and southern Alaska). All other regions had a medium or low climate match.

The common yabby has an overall high climate match with a Climate 6 ratio of 0.209.
There is a high climate match in the Southeast (Florida, Georgia, Alabama, South Carolina,
North Carolina, Tennessee, Virginia, and West Virginia), Texas, regions of Washington, and
regions of southern Alaska (Aleutian Islands).

9) Environmental Consequences
Alterative 1: No Action

Direct Effects

Ecological Impacts

If the 11 species are not listed as injurious, these 11 species would be allowed to be
imported and transported throughout the United States. This would increase the risk of
introduction and establishment. The establishment of any of these species would likely
significantly impact agriculture, humans, wildlife, and wildlife resources.

Introduced and established populations would be difficult and costly to control. Control
may be possible for some species using habitat modification, bio-manipulation (introduced
predators), or the piscicide rotenone. However, there are no published accounts of definitive,
long-term success using any method. Additionally, these control measures incur their own
wildlife or habitat damages, and therefore, are not recommended or considered a viable
mitigation plan under the Injurious Wildlife Evaluation Criteria.

Crucian carp
Potential Impacts to Native Species
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The crucian carp reduces native wildlife diversity through competition with native fish
species, hybridization with native carp species (Godard and Copp 2012), as a vector of the fish
disease called spring viraemia (viremia) of carp (SVC) (Ahne et al. 2002), and by altering the
health of freshwater habitats. The introduction of crucian carp to the United States could result
in increased competition with native fish species for food resources (Welcomme 1988).
Additionally, the ability of crucian carp to hybridize with other species of Cyprinidae (including
common carp (Cyprinus carpio) and goldfish (Carassius auratus)) species may exacerbate
competition over limited food resources and ecosystem changes.

Crucian carp harbor the fish disease spring viremia of carp (SVC) and additional parasitic
infections. Although SVC infects other carp species, this disease can also be transmitted through
the water column to native fish species (including pike and perch species). SVC can cause up to
a 70-percent fatality rate among juvenile fish and 30-percent rate in adult fish (Ahne et al. 2002).

Potential Impacts to Threatened and Endangered Species

The crucian carp has the potential to negatively affect threatened and endangered species.
The crucian carp’s diet includes plankton, benthic invertebrates, plant materials, and detritus.
We estimate that introduced carp populations may prey on the 83 species of clams, 19 species of
crustaceans, and 30 species of snails currently listed as threatened or endangered species and
inhabiting climate-suitable (to the crucian carp) States and territories.

Crucian carp have been linked to increased turbidity in lake habitats (Crivelli 1995).
Increased turbidity limits light availability to the water column and can result in changes in
nutrient cycling and reduction of overall water quality (Pretty 2003). Changes in nutrient cycling
and water quality affect the success and survival of all aquatic organisms (invertebrates and
vertebrates) inhabiting that ecosystem. Thus, we estimate that introduced crucian carp
populations could potentially affect 17 species of amphibians, 83 species of clams, 19 species of
crustaceans, 30 species of snails, and 92 species of fish that are currently listed as threatened or
endangered species and living in States and territories with climates ideal for crucian carp.

Potential Impacts to Agriculture

The introduction of crucian carp may affect agriculture by reducing aquaculture
productivity. This fish species can harbor SVC, which can infect numerous fish species
including carp, pike, and perch (Ahne et al. 2002) and cause disease and death. This disease can
cause serious fish mortalities, and thus can detrimentally affect the productivity of commercial
aquaculture facilities (Ahne et al. 2002; Goodwin 2002).

Eurasian minnow

Potential Impacts to Native Species

The Eurasian minnow can affect native species through several mechanisms, including
competition over resources, predation, and parasite transmission. Introduced Eurasian minnows
have a more serious effect in waters with fewer species than those waters with a more developed,
complex fish community (Museth et al. 2007). In Norway, dense populations of the Eurasian
minnow have resulted in an average 35-percent reduction in recruitment and growth rates in
native brown trout (Salmo trutta) (Museth et al. 2007).

Eurasian minnow introductions have also disturbed freshwater benthic invertebrate
communities (Nestad and Brittain 2010). Increased predation by minnows has led to shifts in
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invertebrate populations and declines in benthic diversity (Hesthagen and Sandlund 2010).
Many of the invertebrates consumed by the Eurasian minnow are also components of the diet of
the brown trout; thus, exacerbating competition between the introduced Eurasian minnow and
brown trout (Hesthagen and Sandlund 2010). Additionally, the Eurasian minnow may prey on
salmonid (brown trout) larvae (Huusko and Sutela 1997).

The Eurasian minnow serve as a host to parasites, such as Gyrodactylus aphyae, that it
can transmit to fish species including salmon and brown trout (Zietara et al. 2008). Once
introduced, these parasites would likely spread to native salmon and trout species. Depending on
pathogenicity, parasites of the Gyrodactylus species may cause high fish mortality (Bakke et al.
1992).

Potential Impacts to Threatened and Endangered Species

Introduced Eurasian minnow populations could challenge the resilience of populations of
federally threatened and endangered species. Through competition for food resources and
predation on larvae, this minnow species has reduced the recruitment and growth rates of
European trout species (Museth et al. 2007). If introduced, we estimate that the European
minnow could have similar effects on the six salmon and trout species listed as federally
threatened or endangered species and also inhabiting climates suitable for the Eurasian minnow.

The Eurasian minnow’s diet consists of benthic invertebrates. Increased predation from
introduced minnow population has decreased benthic invertebrate diversity (Hesthagen and
Sandlund 2010). If introduced, we estimate that increased predation pressure could negatively
impact 3 clam species, 5 crustacean species, and 19 snails species that are currently listed as
threatened or endangered species and inhabiting regions suitable for Eurasian minnow
establishment.

Potential Impacts to Agriculture

The Eurasian minnow may affect agriculture by reducing aquaculture productivity. This
fish species harbors a parasite that may infect other species and can cause high fish mortality
(Bakke et al. 1992). Eurasian minnow populations can adversely impact both recruitment and
growth of brown trout. Reduced recruitment and growth rates can reduce the economic value
associated with brown trout aquaculture and recreational fishing.

Prussian carp

Potential Impacts to Native Species

The Prussian carp is closely related and behaviorally similar to the crucian carp. As with
crucian carp, introduced Prussian carp may compete with native fish species, alter freshwater
ecosystems, hybridize with carp species, and serve as a vector for parasitic infections.
Introduced Prussian carp have been responsible for the decreased biodiversity and overall
populations of native fish (including native Cyprinidae), invertebrates, and plants ( Anseeuw et
al. 2007; Lusk et al. 2010).

This species can alter freshwater habitats, as the invasive Prussian carp did by greatly
increasing turbidity in Lake Mikri Prespa (Greece) (Crivelli 1995). Although increased lake
turbidity frequently results from increased eutrophication (excess nutrient loading), scientists
discovered that increased turbidity was linked to the increased population of Prussian carp. This
carp species increased turbidity levels by disturbing sediment during feeding. These carp also
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intensively fed on zooplankton, thus, resulting in increased phytoplankton abundance and
phytoplankton blooms (Crivelli 1995). Increased turbidity results in imbalances in nutrient
cycling and ecosystem energetics.

Prussian carp may exacerbate competition over limited food resources and habitat
resources, and thus, further threaten native species including those already listed under the
Endangered Species Act.

Several different types of parasitic infections (Thelohanellus and Posthodiplostomatosis)
causing disease are associated with the Prussian carp (Wang et al. 2001; Ondrackova et al. 2002;
Markovi¢ et al. 2012). Posthodiplostomatosis, or black spot disease, particularly affects young
fish and can cause physical deformations, decreased growth, and decrease in body condition
(Ondrackova et al. 2002). These parasites and the respective diseases may infect and decrease
native fish stocks.

Potential Impacts to Threatened and Endangered Species

Like their close relative the crucian carp, the Prussian carp may also negatively affect
threatened and endangered species. Introduced Prussian carp populations may increase predation
pressure on invertebrate species and increase competition pressure on those fish species that eat
invertebrates. Within the Prussian carp’s climate match, we estimate that 12 clam species, 11
crustacean species, 19 snail species, and 43 fish species are federally threatened or endangered
and could be adversely affected by this introduced carp species.

Prussian carp populations have caused habitat disturbances including increased turbidity,
sedimentation, and phytoplankton bloom frequency. These disturbances can result in changes in
nutrient cycling and ecosystem energetics and can detract from the success and survival of
threatened and endangered species. Thus, we estimate that Prussian carp may adversely alter the
habitat of 6 amphibian species, 12 clam species, 11 crustacean species, 19 snail species, and 43
federally threatened or endangered species native to regions with suitable climates for this carp
species.

Potential Impact to Agriculture

Prussian carp may affect agriculture by reducing aquaculture productivity. Prussian carp
harbor several types of parasitic infections that may cause physical deformations, decreased
growth, and decrease in body condition (Ondrackova et al. 2002). Decreased fish physiology
and health detract from the productivity and value of commercial aquaculture.

Roach

Potential Impacts to Native Species

The introduction of the roach may reduce native wildlife diversity through competition
over food and habitat resources, hybridization, alterations to ecosystem nutrient cycling, and
transmission of parasites and pathogenic bacteria. The roach is a highly adaptive species and
will switch between habitats and food sources to best avoid predation and competition from other
species (Rocabayera and Veiga 2012). The roach consumes an omnivorous generalist diet,
including benthic invertebrates (especially mollusks), zooplankton, plants, and detritus
(Rocabayera and Veiga 2012). With such a varied diet, this fish species would likely compete
with numerous native fish and mollusk species ranging among trophic levels. Both increased
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competition with and predation on native species may alter trophic cycling and diversity of
native aquatic species.

In Ireland, the roach has hybridized with the rudd (Scardinius erythrophthalmus) and the
bream (Abramis brama). Although this particular bream species is not found in the United
States, the rudd is already considered invasive in the Great Lakes (Fuller et al. 1999;
Kapuscincki et al. 2012). Hybrids of roach and rudd would likely exacerbate the potential
adverse effects (competition) of each separate species (Rocabayera and Veiga 2012).

Large populations of the roach may affect nutrient cycling in lake ecosystems. Increased
populations of roach may prey heavily on zooplankton, thus resulting in increased phytoplankton
communities and algal blooms (Rocabayera and Veiga 2012). These changes alter nutrient
cycling and can consequently affect native aquatic species that depend on certain nutrient
balances.

Several parasitic infections, including worm cataracts, black spot disease, and tapeworms,
have been associated with the roach (Rocabayera and Veiga 2012). The pathogenic bacterium
Aeromonas salmonicida also infects the roach causing furunculosis (Wiklund and Dalsgaard
1998). This disease causes skin ulcers and hemorrhaging. The disease can be spread through a
fish’s open sore. This disease affects both farmed and wild fish. The causative bacteria A.
salmonicida has been isolated from fish in United States freshwaters (USFWS 2011). The roach
may spread these parasites and bacteria to new environments and native fish species.

Potential Impacts to Threatened and Endangered Species

Introduced roach populations may challenge the resilience of federally threatened and
endangered species. Roach may increase predation pressure on invertebrate species (especially
mussels and snails) and increase competition pressure on those fish species that eat those
invertebrates. Within the roach’s climate match, we estimate that 7 clam species, 2 crustacean
species, 14 snail species, and 25 fish species are federally threatened or endangered and could be
affected by this introduced carp species.

Dense roach populations may predate heavily on zooplankton, resulting in increased
phytoplankton communities and algal blooms. These changes alter nutrient cycling and trophic
level cycling, and consequently, can detract from the success and survival of threatened and
endangered species (Rocabayera and Veiga 2012). Thus, we estimate that the roach may
adversely affect the habitat of 1 amphibian species, 7 clam species, 2 crustacean species, 14 snail
species, and 25 federally threatened or endangered species native to regions with suitable
climates for this fish species.

Potential Impacts to Agriculture

The roach may affect agriculture by reducing aquaculture productivity. The roach can
hybridize with other fish species, including rudd and bream. Hybridization can reduce the
reproductive success and productivity of the aquaculture facility.

The roach harbors several parasitic infections (Rocabayera and Veiga 2012) that can
impair fish physiology and health. The pathogenic bacterium Aeromonas salmonicida infects the
roach causing furunculosis (Wiklund and Dalsgaard 1998) and can be spread through a fish’s
open sore and infect farmed fish. Introduction and spread of parasites and pathogenic bacterium
to an aquaculture facility can result in increased incidence of fish disease and mortality and
decreased productivity and value.
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Stone moroko

Potential Impacts to Native Species

The introduction of the stone moroko has been linked to the decline of native freshwater
fish species (Copp 2007). The stone moroko could threaten native species through predation,
competition, disease transmission, and altering freshwater ecosystems (Witkowski 2011).

Stone moroko introductions have mostly originated when unintentionally included in
water with other fish for stocking. In many stocked ponds, the stone moroko actually
outcompetes the farmed fish species for food resources, which results in decreased production of
the farmed fish (Witkowski 2011). The stone moroko’s omnivorous diet includes insects, fish,
fish eggs, molluscs, planktonic crustaceans, algae (Froese and Pauly 2014), and plants (Kottelat
and Freyhof 2007). With this diet, the stone moroko may compete with many native United
States freshwater fish. In the United Kingdom, Italy, China, and Russia, the introduction of the
stone moroko correlates with dramatic declines in native fish populations and species diversity
(Copp 2007; Witkowski 2011). The stone moroko first competes with native fish for food
resources and then preys on the eggs, larvae, and juveniles of these same native fish species
(Pinder 2005, Britton et al. 2007).

The stone moroko is a vector of the pathogenic rosette-like agent Sphaerothecum
destruens (Gozlan et al. 2005; Pinder et al. 2005), which is a documented pathogen of farmed
and wild European fish (Gozlan et al. 2009). Although this agent does not harm the stone
moroko, it is transmitted through the water and infects native fish species. This pathogen infects
a fish’s internal organs causing spawning failure, organ failure, and death (Gozlan et al. 2005).
This pathogen has been documented as infecting the sunbleak and the native Chinook salmon,
Atlantic salmon, and the fathead minnow (Gozlan et al. 2005).

The stone moroko consumes large quantities of zooplankton. The reduced zooplankton
populations result in increased phytoplankton populations, which in turn causes algal blooms and
unnaturally high nutrient loads (eutrophication). These changes can cause imbalanced nutrient
cycling, decrease dissolved oxygen concentrations, and adversely impact the health of native
aquatic species.

Potential Impacts to Threatened and Endangered Species

Introduced stone moroko populations may negatively affect threatened and endangered
species. The stone moroko’s diet of fish larvae and small fish may not only increase predation
pressure on those prey species, but also potentially increase competition with fish that consume
similar prey items (Pinder 2005; Britton et al. 2007). We estimate that increased predation and
competition could harm 56 fish species listed as federally threatened or endangered and
inhabiting regions with climates suitable to the stone moroko.

Additionally, the stone moroko consumes large quantities of zooplankton and
consequently causes increased phytoplankton populations (Yalgi-Ozdilek et al. 2013).
Increased phytoplankton populations result in more algal blooms and increased nutrient loads.
These changes alter nutrient cycling, decreased dissolved oxygen concentration, and adversely
impact the health of all aquatic species inhabiting that ecosystem. Furthermore, we estimate that
these changes could affect 5 amphibian species, 9 clam species, 6 crustacean species, 45 snail
species, and 56 fish species listed as federally threatened or endangered and native to areas with
a high climate match for the stone moroko.

Potential Impacts to Agriculture
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The stone moroko affects agriculture by decreasing aquaculture productivity. This fish
species often contaminates farmed fish stocks and competes with the farmed species for food
resources resulting in decreased aquaculture productivity (Witkowski 2011). The stone moroko
is an unaffected carrier of the pathogenic rosette-like agent, Sphaerothecum destruens (Gozlan et
al. 2005; Pinder et al. 2005). This pathogen is transmitted through water and causes
reproductive failure, disease, and death to farmed fish. This pathogen is not species-specific and
has been known to infect cyprinid and salmonid fish species. S. destruens is responsible for
disease outbreaks in North American salmonids and causes mortality in both juvenile and adult
fish (Gozlan et al. 2009). If this pathogen was introduced to an aquaculture facility, it may
spread and infect numerous fish, resulting in high mortality.

Nile perch

Potential Impacts to Native Species

Potential impacts of introduction of the Nile perch include outcompeting and preying on
native species, altering habitats and trophic systems, and disrupting ecosystem nutrient cycling.
The Nile perch produces up to 15 million eggs per breeding cycle (Asila and Ogari 1988), thus
elucidating this species’ efficiency and effectiveness in establishing an introduced population.
Historical evidence from the Lake Victoria (Africa) basin indicate that the Nile perch
outcompeted and preyed on at least 200 species endemic fish species leading to their extinction
(Kaufman 1992, Snoeks 2005, Witte 2011). Many of the affected species were haplochromine
cichlid fish species, and the populations of native lung fish (Protopterus aethiopicus) and catfish
species (Bagrus docmak, Xenoclarias eupogon, Synodontis victoria) also witnessed serious
declines (Witte 2011). The haplochromine cichlid species comprised 15 subtrophic groups with
varied food (detritus, phytoplankton, algae, plants, mollusks, zooplankton, insects, prawns, crabs,
fish, and parasites) and habitat preferences (Witte and Van Oijen 1990, Van Oijen 1996). The
depletion of so many fish species has drastically altered the Lake Victoria ecosystem’s trophic
level structure and biodiversity. These changes resulted in abnormally high lake eutrophication
and frequency of algal blooms (Witte 2011).

The depletion of the native fish species in Lake Victoria by Nile perch led to the loss of
income and food for local villagers. Nile perch are not a suitable replacement for traditional
fishing. Fishing for this larger species requires equipment that is prohibitively more expensive,
requires processing that cannot be done by the wife and children, requires the men to be away for
extended periods, and decreases the availability of fish for household consumption (Witte 2013).

If introduced to the United States, the Nile perch would prey on small native fish species.
These native fish species are not only economically important to both commercial and
recreational fishing, but integral components of freshwater ecosystems.

Potential Impacts to Threatened and Endangered Species

The introduction of the Nile perch could further stress the populations of threatened and
endangered species. Nile perch will prey on small fish species, and then compete with those fish
that normally consume smaller species. We estimate that this increased predation and
competition could impact 19 fish species listed as federally threatened or endangered species and
inhabiting regions where the Nile perch has a high climate match.
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Amur sleeper

Potential Impacts to Native Species

The Amur sleeper is a voracious generalist predator that eats invertebrates, tadpoles, and
small fish. Declines in lower trophic level populations (invertebrates) would result in increased
competition among native predatory fish. In some areas, the Amur sleeper’s eating habits have
been responsible for the dramatic decline in juvenile fish and amphibian species (Reshetnikov
2003, Kottelat and Freyhof 2007). Amur sleepers prey on larval and juvenile stages and can
result in decreased reproductive success and reduced populations of the native fish and
amphibians (Reshetnikov 2003).

Additionally, the Amur sleeper harbors parasites including Nippotaenia mogurndae and
Gyrodactylus perccotti. The introduction of the Amur sleeper has resulted in the simultaneous
introduction of parasites to the Amur sleeper’s nonnative range. These parasites have in essence
expanded their own nonnative range and successfully infected new hosts of native fish species
(KoSuthova et al. 2008).

Potential Impacts to Threatened and Endangered Species

The introduction of the Amur sleeper could harm threatened and endangered species.
This fish species is a voracious predator with a diet of invertebrate, tadpoles, and small fish. We
estimate that increased predation may reduce the populations of 2 amphibians, 8 clams, 3
crustaceans, 20 snails, and 26 fish species that are listed as federally threatened or endangered
and occur in regions with a high climate match for the Amur sleeper. The Amur sleeper could
also increase competition among predatory fish that are threatened or endangered species.

Potential Impacts to Agriculture

The Amur sleeper may affect agriculture by decreasing aquaculture productivity. This
fish species hosts parasites including Nippotaenia mogurndae and Gyrodactylus perccotti. These
parasites may switch hosts (KoSuthova et al. 2008) and infect farmed species involved in
aquaculture. Increased parasite load reduces a fish’s physiology and general health, and
consequently, may decrease aquaculture productivity.

European perch

Potential Impacts to Native Species

The European perch may impact native species through outcompeting and preying on
them and by infecting them with disease. This introduced fish species competes with native
species for both food and habitat resources (Closs et al. 2003) and has been implicated in the
local extinction (in Western Australia) of the mud minnow (Galaxiella munda) (Moore 2008;
ISSG 2010). Additionally, European perch can form dense populations competing with each
other to the extent that they stunt their own growth (NSW DPI 2013).

European perch prey on zooplankton, macroinvertebrates, and fish; thus, the introduction
of this fish species can significantly alter trophic level cycling and affecting native freshwater
communities (Closs et al. 2003). These fish are reportedly voracious predators that consume the
eggs, fry, and small native fish species (NSW DPI 2013). In one instance, European perch
consumed 20,000 newly released rainbow trout (Oncorhynchus mykiss) fry from a reservoir in
southwestern Australia in less than 72 hours (NSW DPI 2013).
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The European perch can also harbor and spread the viral disease Epizootic
Haematopoietic Necrosis (EHN) (NSW DPI 2013). This virus can cause mass fish mortalities
and is known to affect the Australian species of silver perch (Bidyanus bidyanus), Murray cod
(Maccullochella peelii), Galaxias fish, and Macquarie perch (Macquaria australasica). This
continued spread of this virus (with the introduction of the European perch) has been partly
responsible for declining population of native Australian fish species (NSW DPI 2013). This
virus is currently restricted to Australia, but could expand its international range with the
introduction of European perch to new waterways where native species would have no natural
resistance.

Potential Impacts to Threatened and Endangered Species

The introduction of the European perch could negatively affect threatened and
endangered species. This perch species may increase predation and competition pressure on
threatened and endangered species and could further hinder the health, reproductive success, and
resilience of these already at-risk species. We estimate that introduced European perch
populations could threaten 6 clam species, 3 crustacean species, 46 snail species, and 30 fish
species listed as federally threatened or endangered and located in a region with climate match
to the European perch.

Potential Impacts to Agriculture

The European perch could affect agriculture by decreasing aquaculture productivity
through disease introduction. The European perch may potentially spread the viral disease EHN
(NSW DPI 2013) to farmed fish in aquaculture facilities. Although this virus is currently
restricted to Australia, this disease can cause mass fish mortalities and is known to affect other
fish species (NSW DPI 2013).

Zander

Potential Impacts to Native Species

The zander may affect native fish species through outcompeting and preying on native
species, transferring pathogens to them, and hybridizing with them. The zander is a top-level
predator and competes with other native piscivorous fish species. The zander’s diet is composed
of small-bodied and juvenile fish. Heavy predation on juvenile fish disrupts the life cycle and
reproductive success of native fish species. Decreased reproductive success results in decreased
populations (and sometimes extinction) (Crivelli 1995) of native fish species.

The zander is a vector for the trematode parasite (Bucephalus polymorphus) (Poulet et al.
2009), which has been linked to decreased native cyprinid populations in France (Lambert 1997,
Kvach and Mierzejewska 2011). This parasite may infect native cyprinid species and could
result in their population declines.

Potential Impacts to Threatened and Endangered Species

The introduction of the zander could negatively affect threatened and endangered species.
The zander would predate on juvenile and small fish, and then potentially compete with adult
piscivorous fish species. Increased predation and competition could result in decreased
reproductive success and population size. We estimate that introduced zander populations could
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harm 13 fish species listed as federally threatened or endangered species inhabiting regions with
high climate matches for the zander.

Potential Impacts to Agriculture

The zander could affect agriculture by decreasing aquaculture productivity through
parasite introduction. This fish species is a vector for the trematode parasite (Bucephalus
polymorphus) (Poulet et al. 2009), which has been linked to decreased native cyprinid
populations in France (Lambert 1997, Kvach and Mierzejewska 2011). This parasite may infect
native United States cyprinid species involved in the aquaculture industry.

Wels catfish

Potential Impacts to Native Species

The wels catfish may affect native species through outcompeting and preying on native
species, transferring diseases to them, and altering their habitats. This catfish species is a large
predatory fish that would compete with other top trophic-level native predatory fish for both food
and habitat resources. Additionally, the wels catfish can be territorial and unwilling to share
habitat with other fish (Copp et al. 2009).

Wels catfish are generalist predators, and thus, consume native invertebrates, fish,
crayfish, eels, small mammals, and birds (Copp et al. 2009) and amphibians (Rees 2012).
Increased predation on native cyprinids, mollusks, crustaceans, and amphibians can result in
decreased species diversity and food web disruption.

The wels catfish is a carrier of the virus, spring viraemia of carp (SVC), and may transmit
this disease to native fish (Hickley and Chare 2004). The spread of SVC deplete native fish
stocks and disrupt the ecosystem food web. SVC transmission could further compound the
adverse impacts of both competition and predation.

Additionally, this catfish species excretes large amounts of phosphorus and nitrogen to
the freshwater environment (Schaus et al. 1997, Mcintyre et al. 2008). Excessive nutrient input
can disrupt nutrient cycling and transport (Boulétreau et al. 2011), that can result in unnatural
eutrophication, increased frequency of algal blooms, and decreased dissolved oxygen levels.
These decreases in water quality will affect both native fish and mollusks.

Potential Impacts to Threatened and Endangered Species

The introduction of the wels catfish could harm populations of threatened and endangered
species. This catfish species is a generalist predator with a diet that includes amphibians (Rees
2012), invertebrates, fish, and crayfish species (Copp et al. 2009). We estimate that increased
predation pressure could decrease reproductive success and survival for 5 amphibians, 9 clams, 4
crayfish, 19 snail, and 35 fish species listed as federally threatened or endangered and native to
regions with high climate matches for the wels catfish.

The wels catfish also contributes to eutrophication of the freshwater habitat. Excess
nutrient inputs may alter nutrient cycling, and thus, further stress the at-risk populations of
threatened and endangered species.

Potential Impacts to Humans
There are reports of exceptionally large wels catfish biting or dragging people into the
water. There is also a report of a human body in a wels catfish’s stomach, although it is not
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known if the person was attacked or scavenged after drowning (Der Standard 2009; Stephens
2013; National Geographic 2014).

Potential Impacts to Agriculture

The wels catfish could affect agriculture by decreasing aquaculture productivity through
disease introduction. The wels catfish may transmit the fish disease SVC to other cyprinids
(Hickley and Chare 2004). An SVC outbreak could result in mass mortalities among farmed fish
stocks at an aquaculture facility.

Common Yabby

Potential Impacts to Native Species

Potential affects to native species from the common yabby include outcompeting native
species for habitat and food resources, preying on native species, transmitting disease, and
altering habitat. The common yabby has large chelae (claws) (Austin and Knott 1996) and quick
growth rate (Beatty 2005) allowing this species to outcompete smaller, native crayfish species.
This crayfish species is antagonistic against other crayfish species and will exhibit aggressive
behavior toward other crayfish species (Gherardi 2011a). Introduced common yabbies will
compete with native fish species for burrowing space and once established, aggressively defend
their territory.

The common yabby consumes a similar diet to other crayfish species, resulting in
competition over food resources. However, unlike most other crayfish species, the common
yabby switches to an herbivorous, detritus diet when preferred prey is unavailable (Beatty 2006).
This prey-switching allows the common yabby to outcompete native species. If introduced, the
common yabby will likely compete with native crayfish species. Furthermore, increased
predation pressure on macroinvertebrates and fish may reduce populations to such levels that are
unable to sustain a reproducing population. Reduced populations or the disappearance of certain
native species further alters trophic level cycling.

The common yabby is a carrier of the microsporidian parasite Thelohania parastaci that
causes “chalky tail”, muscle deterioration, and host death (Moodie et al. 2003). If introduced,
the common yabby could spread disease among native crayfish species, resulting in decreased
populations and changes in ecosystem cycling.

The common yabby digs deep burrows (Withnall 2000). This burrowing behavior has
eroded and collapsed banks at some waterbodies. Increased erosion or bank collapse results in
increased sedimentation, which increases turbidity and decreases water quality.

Potential Impacts to Threatened and Endangered Species

The introduction of the common yabby would further stress populations of threatened and
endangered species. This is of particular concern for the United States, where 48 percent of the
native crayfish species are considered imperiled (Taylor et al. 2007, Johnson et al. 2013);
including the endangered Nashville crayfish (Orconectes shoupi), which is only found in
Tennessee and in an area with a high climate match with the yabby. The common yabby would
also increase predation pressure on federally threatened and endangered macroinvertebrate and
fish populations. We estimate that this may result in declining populations of 5 crustaceans, 71
snails, and 49 fish species listed as federally threatened or endangered species and inhabiting a
locale with a high climate match for the common yabby.
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Potential Impacts to Humans

The common yabby may directly harm human health by transferring metal contaminants
through consumption (Gherardi 2011b). Several crayfish species, including the common yabby,
can live in contaminated waters and accumulate high heavy metal contaminants within their
tissues (King et al. 1999, Khan and Nugegoda 2003, Gherardi 2011b). The contaminants are
then passed on to humans when they eat crayfish. Heavy metals vary in toxicity to humans
ranging from no or little effect to causing skin irritations, reproductive failure, organ failure,
cancer, and death (Hu 2002, Martin and Griswold 2009).

Potential Impacts to Agriculture

The common yabby would affect agriculture by decreasing aquaculture productivity. The
common yabby can be host to a variety of diseases and parasitic infections including the crayfish
plague, burn spot disease, Psorospermium sp., and thelohaniasis (Jones and Lawrence 2001,
Souty-Grosset et al. 2006). The yabby is a carrier of the microsporidian parasite Thelohania
parastaci, which causes “chalky tail”, muscle deterioration, and host death (Moodie et al. 2003).
These diseases and parasitic infections can infect other crayfish species resulting in decreased
physiology and death. Crayfish species are involved in commercial aquaculture and increased
incidence of death and disease would reduce this industry’s productivity and value.

Economic Impacts

Species introduced into U.S. ecosystems cause more than $100 billion of damage to the
U.S. economy every year (Pimentel 2011). Industries must spend millions of dollars to defend
against damage from injurious species such as zebra mussels (Dreissena polymorpha), silver
carp (Hypophthalmichthys molitrix), and brown treesnakes (Boiga irregularis). Based on the
negative effects of more than 40 nonnative fish species that have become invasive in the United
States, Pimentel (2011) estimates conservatively that $5.4 billion is lost to the sportfishing
industry annually. No market forces exist that can shift these costs to the individuals responsible
for them.

Under Alternative 1, no action will be taken to regulate trade in these 11 species. As a
result, importers would be able to bring these species into the United States for any purpose. We
did not have information to allow us to quantify the future potential impacts that could result
from introduction of these species into the United States. At present, however, because these
species are either not now in trade or have been imported in only small numbers since 2011, the
economic effect of the proposed rule would be negligible, if not nil. On the other hand, the
Service’s draft economic analysis (USFWS 2015) identified a number of potential impacts to
aquaculture, recreational resources, and freshwater ecosystems, each of which would have
potentially significant associated economic impacts under Alternative 1.

Indirect Effects

Under the No Action Alternative, there is risk of accidental or intentional introduction of
some or all of these 11 species. If any one of these species enters the United States and is
released into the wild under the appropriate conditions, it could survive and establish thriving
populations in many types of water bodies. Through the direct effects of predation or
outcompeting native species, other nonprey species would be affected, such as by a subsequent
imbalance in the food chain or decrease in water quality.
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Cumulative Effects

Under the No Action Alternative, there is risk of accidental or intentional introduction of
some or all of these 11 species. If any one of these species enters the United States and is
released into the wild under the appropriate conditions, it could survive and establish thriving
populations in many types of water bodies. If introduced and established, these species would
prey on native fish, including threatened and endangered species, compete with native fish
species for food and habitat resources, serve as a vector for disease, and impact commercial
fishery and aquaculture resources. These species will also have direct effects on human
activities (such as reduced profit from aquaculture or reduced pleasure in fishing) or indirect
effects on humans (reduced wildlife biodiversity). If more than one of the 11 species is
introduced into the United States, the detrimental effects would be greater than if only one was
introduced. With each introduction of another injurious species, the harmful effects increase. In
some cases, the harmful effects could be compounded by hybridization with native or other
invasive species (creating offspring that are even more harmful than the parent species) or by the
introduction of pathogens that could spread to native or aquaculture species. While a native
species may be able to withstand the competition or habitat disturbance from a single injurious
species, the cumulative effects of competition or habitat disturbance of multiple injurious species
would likely seriously adversely affect the natural environment.

Since there are no known effective measures to control or eradicate any of the 11 species,
the ability to rehabilitate or recover disturbed ecosystems would be difficult, if not impossible. If
no action is taken to prohibit the importation and interstate transportation of these 11 species, the
introduction and establishment of these species in the United States will likely add to the
destructive effects of already established invasive species (such as Asian carp and snakehead
species).

Alternative 2: List as Injurious the crucian carp (Carassius carassius), Eurasian
minnow (Phoxinus phoxinus), Prussian carp (Carassius gibelio), roach (Rutilus
rutilus), stone moroko (Pseudorasbora parva), Nile perch (Lates niloticus), Amur
sleeper (Perccottus glenii), European perch (Perca fluviatilis), zander (Sander
lucioperca), wels catfish (Silurus glanis), and common yabby (Cherax destructor)
[Proposed Action]

Ecological Impacts

Listing all 11 species as injurious will protect native wildlife and wildlife resources of the
United States freshwater ecosystems. No impacts to the environment will result from listing
these 11 species.

Potential Impacts on Native Species
Prohibiting the importation and interstate transport of the 11 species will protect native
aquatic species. No impacts to native species will result from listing these 11 species.

Potential Impacts on Threatened and Endangered Species

Prohibiting the importation and interstate transport of the 11 species will protect
threatened and endangered species. No impacts to federally endangered or threatened species
will result from listing these 11 species.
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Potential Impacts to Humans

No impacts to humans will result from listing these 11 species. The yabby may affect
humans if people eat contaminated yabbies. Therefore, listing the species, and thereby
prohibiting the importation and interstate transport of the 11 species, will prevent this effect.

Potential Impacts to Agriculture

No impacts to agriculture will result from listing these 11 species. Listing the species,
thereby prohibiting the importation and interstate transport of these species, will prevent effects
to agriculture, since 10 of 11 species (not the Nile perch) were found to be injurious to the
interests of agriculture by transferring pathogens and parasites and by predation on farmed
species.

Economic Impacts

Of the 11 species, only one population of one species (zander) is found in the wild in the
United States. Of the 11 species, 1 species (yabby) has evidence of being in negligible trade in
the United States; 3 species (crucian carp, Nile perch, and wels catfish) have been imported in
only small numbers since 2011; and 7 species are not in U.S. trade. Therefore, businesses derive
little or no revenue from their sale, and the economic effect in the United States of this proposed
rule would be negligible, if not nil. The draft economic analysis that the Service prepared
supports this conclusion (USFWS 2015).

Indirect Effects
Because none of the 11 species is in significant trade, and most are not in trade yet, there
should be no indirect effects to the natural or human environments of the United States,

Cumulative Effects

Listing the 11 species as injurious will protect the natural wildlife and wildlife resources,
including threatened and endangered species, of the United States. This alternative would
prohibit the introduction and establishment of these 11 species in the United States, thus
maintaining the status quo of the environment. Therefore, there would be no cumulative effects.

Alternative 3: Voluntary cooperation by the public
Ecological Impacts

Since this alternative does not list the 11 species as injurious, there is risk of importation
and interstate transportation of these species. If businesses or individuals voluntarily do not
import or transport these 11 species, there would be no damage to native wildlife and wildlife
resources. There would be no negative effects to the environment stemming from the decision to
not import or transport these 11 species.

However, if some individuals, businesses, or organizations choose to import some or all
of these 11 species, there is potential for the introduction and establishment of these species into
the natural environment. In this case, the ecological impacts would be the same as for
Alternative 1. Unlike Alternative 2, this alternative would not protect the interests of agriculture,
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human beings, wildlife, and wildlife resources from the purposeful or accidental introduction and
subsequent establishment of these 11 species into ecosystems of the United States through listing
the 11 species as injurious.

Potential Impacts on Native Species

If the voluntary cooperation is followed for all species and there is no importation and
interstate transport of the 11 species, native species will be protected. There will be no negative
effects to native species.

If the voluntary cooperation is not followed, there will be similar effects as outlined in the
No Action Alternative (Alternative 1). The introduced 11 species would compete with native
species, prey on native species, and transmit diseases to native species. Some of these 11 species
may also hybridize with native species further exacerbating competition. Several of these 11
species alter freshwater habitats to the extent that nutrient availability and trophic level cycling
are detrimentally affected.

Potential Impacts on Threatened and Endangered Species

If the voluntary cooperation is followed and there is no importation and interstate
transport of any of the 11 species, there would be no risk to threatened and endangered species.
There would be no negative effects on threatened and endangered species.

If the voluntary cooperation is not followed and some or all of these 11 species are
introduced and established, there would be similar effects as those outlined under the No Action
alternative (Alternative 1). The introduced 11 species would compete with threatened and
endangered species, prey on threatened and endangered species, and transmit diseases to
threatened and endangered species. Some of these 11 species may also hybridize with threatened
and endangered species further exacerbating competition. Several of these 11 species alter
freshwater habitats to the extent that nutrient availability and trophic level cycling are
detrimentally affected.

Potential Impacts to Humans

Voluntary cooperation, if adhered to, would have little effect on humans. However, if the
voluntary cooperation is not followed, the effects would be similar to those listed under the No
Action alternative (Alternative 1).

Potential Impacts to Agriculture

If the voluntary cooperation is followed, there will be no negative impacts on agriculture.
If the voluntary cooperation is not followed, the effects would be similar to those listed under the
No Action alternative (Alternative 1).

Economic Impacts
Voluntary cooperation to not import these species will not have any enforcement

provisions or legal restraint on the public, businesses, or members of the organizations.
Voluntary cooperation creates a situation in which the first importer will have no competition as
all of the other importers continue to comply. Therefore, the species may be more rare and
desirable and the profits to be made by importing the species may increase. If there is a large
enough profit to be made, the market would be expected to exploit this opportunity and import
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one or more of these species. Eventually other dealers will see the opportunity, the agreement
may break down, and the species may be introduced into ecosystems of the United States. The
costs of Alternative 3 are likely to be smaller than those of Alternative 1 to the extent that the
voluntary cooperation forestalls imports but have the potential to be similar to Alternative 1.

Indirect Effects

If the voluntary cooperation is followed for all species and there is no importation and
interstate transport of the 11 species, the indirect effects will be the same as for Alternative 2.
However, if the voluntary cooperation is not followed, there will be similar effects as outlined in
the No Action Alternative (Alternative 1).

Cumulative Impacts

If the voluntary cooperation was followed, importation and interstate transportation of the
11 species would be prohibited, and that would protect the interests of agriculture, human beings,
wildlife, and wildlife resources from the purposeful or accidental introduction and subsequent
establishment of these 11 species into ecosystems of the United States.

However, voluntary cooperation is voluntary and may not include all organizations
involved in import and trade. This cooperation does not include any enforcement of legal
mandate on those organizations that do agree to voluntary not trade in these species. At any
time, these organizations can choose to no longer agree to the voluntary agreement and begin
importing and transporting these species. The voluntary cooperation does not eliminate the risk
that some or all of these 11 species may be imported, introduced, and established in the United
States. If introduced and established, cumulative impacts would be similar to those discussed in
the No Action alternative (Alternative 1).

Selected Alternative

All of these 11 species have a well-documented history of invasiveness outside of their
native range, although not yet in the United States. These species have escaped or been released
into the wild environment, survived and established, expanded their nonnative range, preyed on
native wildlife species, and competed with native species for food and habitat. Since it will be
difficult to prevent, eradicate, manage or control the spread of these 11 species; it will be
difficult to rehabilitate or recover habitats disturbed by these species; and because introduction of
all 11 species will negatively affect agriculture, humans, and native wildlife and wildlife
resources, the Service prefers Alternative 2 to list all 11 species as injurious under the Act.

10) Coordination with Federal Agencies

The Service sent a summary of the proposed rule (for which this environmental assessment was
prepared) to the following Federal agencies: Council for Environmental Quality, Department of
Homeland Security, National Invasive Species Council, National Oceanic and Atmospheric
Administration, Small Business Administration, U.S. Coast Guard, U.S. Department of
Agriculture, U.S. Environmental Protection Agency, U.S. Forest Service, and Department of the
Interior (including Bureau of Indian Affairs, Bureau of Land Management, Bureau of Ocean and
Energy Management, Bureau of Reclamation, National Park Service, Office of Surface Mining
Reclamation and Enforcement, and U.S. Geological Survey). There were no substantive
comments. Those that responded supported the proposal.
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Invasive Species, 5275 Leesburg Pike, Falls Church, VA 22041

12) References

Ahne W, Bjorklund H, Essbauer S, Fijan N, Kurath G, Winton J. 2002. Spring viremia of carp
(SVC). Dis Aquat Org 52(3):261-72.

Asila A and Ogari J. 1988. Growth parameters and mortality rates of Nile perch (Lates niloticus)
estimated from length-frequency data in the Nyanza Gulf (Lake Victoria). FAO Fisheries
Report .

Austin C and Knott B. 1996. Systematics of the freshwater crayfish genus Cherax Erichson
(Decapoda: Parastacidae) in south-western Australia: Electrophoretic, morphological and
habitat variation. Aust J Zool 44(3):223-58.

Australian Bureau of Rural Sciences. 2010 Climatch. <http://adl.brs.gov.au:8080/Climatch>.
Accessed 2013 03/28.

Bakke TA, Harris PD, Jansen PA, Hansen LP. 1992. Host specificity and dispersal strategy in
gyrodactylid monogeneans, with particular reference to Gyrodactylus salaris
(Platyhelminthes, Monogenea). Diseases of Aquatic Organisms 13:63,63-74.

Beatty S. 2005. Translocations of Freshwater Crayfish: Contributions from Life Histories,
Trophic Relations and Diseases of Three Species in Western Australia. PhD Thesis for
Murdoch University, Perth.

Beatty SJ. 2006. The diet and trophic positions of translocated, sympatric populations of Cherax
destructor and Cherax cainii in the Hutt River, western Australia: Evidence of resource
overlap. Marine and Freshwater Research 57(8):825-35.

Beyer K, Copp G, Gozlan RE. 2007. Microhabitat use and interspecific associations of
introduced topmouth gudgeon Pseudorasbora parva and native fishes in a small stream. J
Fish Biol 71:224-38.

Bomford M. 2008. Risk assessment models for establishment of exotic vertebrates in Australia
and New Zealand. Invasive Animals Cooperative Research Centre Canberra, Australia.

27


http://adl.brs.gov.au:8080/Climatch

Boulétreau S, Cucherousset J, Villeger S, Masson R, Santoul F. 2011. Colossal aggregations of
giant alien freshwater fish as a potential biogeochemical hotspot. PloS One 6(10):e25732.

Britton J, Cucherousset J, Davies G, Godard M, Copp G. 2010a. Non-native fishes and climate
change: Predicting species responses to warming temperatures in a temperate region.
Freshwat Biol 55(5):1130-41.

Britton, J. R., Davies, G. D., & Harrod, C. 2010b. Trophic interactions and consequent impacts
of the invasive fish Pseudorasbora parva in a native aquatic foodweb: a field investigation
in the UK. Biological Invasions, 12(6), 1533-1542.Britton R. 2011. Carassius gibelio
(Prussian carp). in: Invasive species compendium. Wallingford, UK: CAB International.
Available from: www.cabi.org/isc.

Closs GP., Ludgate B, Goldsmith RJ. 2003. Controlling European perch (Perca fluviatilis):
Lessons from an experimental removal. Managing invasive freshwater fish in New Zealand:
Proceedings of a workshop hosted by department of conservation. 10 p.

Copp G. 2007. Pseudorasbora parva (stone moroko). in: Invasive species compendium.
Wallingford, UK: CAB International. Available from:http://www.cabi.org/isc.

Copp GH, Robert Britton J, Cucherousset J, Garcia-Berthou E, Kirk R, Peeler E, Stakénas S.
2009. Voracious invader or benign feline? A review of the environmental biology of
European catfish Silurus glanis in its native and introduced ranges. Fish and Fisheries
10(3):252-82.

Copp GH, Garthwaite R, Gozlan RE. 2005. Risk identification and assessment of non-native
freshwater fishes: A summary of concepts and perspectives on protocols for the UK. J Appl
Ichthyol 21(4):371-3.

Crivelli AJ. 1995. Are fish introductions a threat to endemic freshwater fishes in the northern
Mediterranean region? Biol Conserv 72(2):311-9.

Der Standard. 2009. Waller-Wrestling im ungarischen Fischerteich. (German). August 5, 2009.
Available from: http://derstandard.at/1246543870335/Angriff-auf-Angler-Waller-Wrestling-
im-ungarischen-Fischerteich. Accessed 2014/12/05.

Elgin EL, Tunna, H R, Jackson LJ. 2014. First confirmed records of Prussian carp, Carassius
gibelio (Bloch, 1782) in open waters of North America. Biolnvasions Records 3(4): 275-
282.Food and Agriculture Organization of the United Nations (FAO). 2014, Perca
fluviatilis. <www.fao.org/fishery/introsp/2065/en>. Accessed 2014 10/16.

Froese R, Pauly D. 2014. FishBase. <www.fishbase.org>. Accessed 2014 11/26.

Fuller, PL, Nico LG, Williams, JD. 1999. Nonindigenous Fishes Introduced into Inland Waters
of the United States. Special Publication 27. American Fisheries Society, Bethesda, MD.
613 pp.

28


http://www.cabi.org/isc.
http://www.cabi.org/isc
http://derstandard.at/fs/1246543870335/Waller-Wrestling-im-ungarischen-Fischerteich
http://derstandard.at/1246543870335/Angriff-auf-Angler-Waller-Wrestling-im-ungarischen-Fischerteich
http://derstandard.at/1246543870335/Angriff-auf-Angler-Waller-Wrestling-im-ungarischen-Fischerteich
http://www.fao.org/fishery/introsp/2065/en
http://www.fishbase.org/

Fuller P. 2009. Sander lucioperca. USGS Nonindigenous Aquatic Species Database, Gainesville,
FL. Available from: < http://nas.er.usgs.gov/queries/FactSheet.aspx?SpeciesID=830 >.
Accessed 2014 11/26.

Gherardi F. 2011a. Cherax destructor (common yabby). in: Invasive species compendium.
Wallingford, UK: CAB International. Available from:http://www.cabi.org/isc.

Gherardi F. 2011b. Crayfish. Simberloff D and Rejmanek M, editors. In: Encyclopedia of
biological invasions. Los Angeles, CA: Univ of California Press. 129 p.

Godard M and Copp G. 2012. Carassius carassius (crucian carp). In: Invasive species
compendium. Wallingford, UK: CAB International. Available from:www.cabi.org/isc.

Godard M and Copp G. 2011. Sander lucioperca (zander). in: Invasive species compendium.
Wallingford, UK: CAB International. Available from:http://www.cabi.org/isc/.

Goodwin A. 2002. First report of spring viremia of carp virus (SVCV) in North America. J
Agquat Anim Health 14(3):161-4.

Gozlan RE, St-Hilaire S, Feist SW, Martin P, Kent ML. 2005. Biodiversity: Disease threat to
European fish. Nature 435(7045):1046.

Gozlan RE, Whipps CM, Andreou D, Arkush KD. 2009. Identification of a rosette-like agent as
Sphaerothecum destruens, a multi-host fish pathogen. Int J Parasitol 39(10):1055-8.

Grabowska J. 2011. Perccottus glenii (Amur sleeper). in: Invasive species compendium.
Wallingford, UK: CAB International. Available from:http://www.cabi.org/isc.

Hesthagen T and Sandlund OT. 2010 NOBANIS - invasive alien species fact sheet -Phoxinus
phoxinus. From: Online database of the European network on invasive alien species -
NOBANIS. <www.nobanis.org>. Accessed 2013 04/11.

Hickley P and Chare S. 2004. Fisheries for non-native species in England and Wales: Angling or
the environment? Fish Manage Ecol 11(3-4):203-12.

Hol¢ik J. (1991). Fish introductions in Europe with particular reference to its central and eastern
part. Canadian Journal of Fisheries and Aquatic Sciences,48(S1), 13-23.

Hu H. 2002. Human health and heavy metals exposure. Life Support: The Environment and
Human Health. MIT Press, Cambridge 65-82.

Huusko A and Sutela T. 1997. Minnow predation on vendace larvae: Intersection of alternative
prey phenologies and size-based vulnerability. J Fish Biol 50(5):965-77.

Innal D and Erk’akan F. 2006. Effects of exotic and translocated fish species in the inland waters
of Turkey. Rev Fish Biol Fish 16(1):39-50.

29


http://www.cabi.org/isc
http://www.cabi.org/isc
http://www.cabi.org/isc/
http://www.cabi.org/isc
http://www.nobanis.org/

ISSG (Invasive Species Specialist Group). 2010. Perca fluviatilis. Global Invasive Species
Database. Available from: <http://www.issg.org/database/species/ecology.asp?si=548>.
Accessed 2013 04/11.

Jones JB and Lawrence CS. 2001. Diseases of yabbies (Cherax albidus) in western Australia.
Agquaculture 194(3-4):221-32.

Kaufman L. 1992. Catastrophic change in species-rich freshwater ecosystems. Bioscience
42(11):846-58.

Khan S and Nugegoda D. 2003. Australian freshwater crayfish Cherax destructor accumulates
and depurates nickel. Bull Environ Contam Toxicol 70(2):0308-14.

King H, Baldwin DS, Rees G, McDonald S. 1999. Apparent bioaccumulation of Mn derived
from paper-mill effluent by the freshwater crayfish Cherax destructor—the role of Mn
oxidising bacteria. Sci Total Environ 226(2):261-7.

Kosuthova L, Kos¢o J, Miklisova D, Letkova V, KoSuth P, Manko P. 2008. New data on an
exotic Nippotaenia mogurndae (Cestoda), newly introduced to Europe. Helminthologia
45(2):81-5.

Kosuthova L, Kos¢o J, Letkova V, Kosuth P, Manko P. 2009. New records of endoparasitic
helminths in alien invasive fishes from the Carpathian region. Biologia 64(4):776-80.

Kottelat M and Freyhof J. 2007. Handbook of European freshwater fishes. VVol. 13. Cornol:
Publications Kottelat.

Kvach Y and Mierzejewska K. 2011. Non-indigenous benthic fishes as new hosts for Bucephalus
polymorphus Baer, 1827 (Digenea: Bucephalidae) in the Vistula River basin, Poland.
Knowledge and Management of Aquatic Ecosystems (400).

Lambert A. 1997. Introduction de poissons dans les milieux aquatiques continentaux:«Quid de
leurs parasites?». Bulletin Francais De La Péche Et De La Pisciculture (344-345):323-33.

Lusk S, Luskova V, Hanel L. 2010. Alien fish species in the Czech Republic and their impact on
the native fish fauna. Folia Zool 59(1):57-72.

Markovi¢ M, Cirkovié¢ M, Aleksié N, Milosevié N, Bjeli¢-Cabrilo O, Ljubojevié¢ D, Aksentijevié
K, Radoji¢i¢ M. 2012. Posthodiplostomatosis in a fishpond in Serbia. Acta Vet 62(1):101-9.

Martin S and Griswold W. 2009. Human health effects of heavy metals. Center for Hazardous
Substance Research, Kansas State University, Manhattan, USA.
http://www.Engg.Ksu.edu/chsr/outreach/resources/docs/15HumanHealthEffectsofHeavyMet
als.Pdf.

30


http://www.issg.org/database/species/ecology.asp?si=548
http://www.engg.ksu.edu/chsr/outreach/resources/docs/15HumanHealthEffectsofHeavyMetals.Pdf
http://www.engg.ksu.edu/chsr/outreach/resources/docs/15HumanHealthEffectsofHeavyMetals.Pdf

Mclintyre PB, Flecker AS, Vanni MJ, Hood JM, Taylor BW, Thomas SA. 2008. Fish
distributions and nutrient cycling in streams: Can fish create biogeochemical hotspots.
Ecology 89(8):2335-46.

Mills MD, Rader RB, Belk MC. 2004. Complex interactions between native and invasive fish:
The simultaneous effects of multiple negative interactions. Oecologia 141(4):713-21.

Moodie EG, Le Jambre LF, Katz ME. 2003.Thelohania parastaci sp. nov.(Microspora:
Thelohaniidae), a parasite of the Australian freshwater crayfish, Cherax destructor
(Decapoda: Parastacidae). Parasitol Res 91(2):151-65.

Moore A, Giorgetti A, Maclean C, Grace P, Wadhwa S, Cooke J. (2008). Review of the impacts
of gambusia, redfin perch, tench, roach, yellowfin goby and streaked goby in Australia.
Prepared for the Australian Government Department of the Environment, Water, Heritage
and the Arts.Museth J, Hesthagen T, Sandlund O, Thorstad E, Ugedal O. 2007. The history
of the minnow Phoxinus phoxinus (L.) in Norway: From harmless species to pest. J Fish
Biol 71(sd):184-95.

Nestad F and Brittain JE. 2010. Long-term changes in the littoral benthos of a Norwegian
subalpine lake following the introduction of the European minnow (Phoxinus phoxinus).
Hydrobiologia 642(1):71-9.

National Geographic. (YEAR). Catfish attack: man-eating catfish. Available from:
http://channel.nationalgeographic.com/channel/videos/man-eating-catfish/. Accessed
2014 12/05.

NSW Department of Primary Industries. 2013. Redfin Perch (Perca fluviatilis).
<http://www.dpi.nsw.gov.au/fisheries/pests-diseases/freshwater-pests/species/redfin-perch>.
Accessed 2013 05/09.

NSW DPI (New South Wales Department of Primary Industries). 2015. Fishing and
Aquaculture: Yabby Cherax destructor.
http://www.dpi.nsw.gov.au/fisheries/recreational/freshwater/fw-species/yabby. Accessed
March 30, 2015.

Ondrackova M, Jurajda P, Gelnar M. 2002. The distribution of Posthodiplostomum cuticola
metacercariae in young-of-the-year cyprinid fishes. J Fish Biol 60(5):1355-7.

Pimentel D. 2011. Biological invasions: Economic and environmental costs of alien plant,
animal, and microbe species, second edition. Pimentel D, editor. 2nd ed. CRC Press. 463 p.

Pinder AC, Gozlan RE, Britton J. 2005. Dispersal of the invasive topmouth gudgeon,

Pseudorasbora parva in the UK: A vector for an emergent infectious disease. Fish Manage
Ecol 12(6):411-4.

31


http://channel.nationalgeographic.com/channel/videos/man-eating-catfish/
http://www.dpi.nsw.gov.au/fisheries/pests-diseases/freshwater-pests/species/redfin-perch
http://www.dpi.nsw.gov.au/fisheries/recreational/freshwater/fw-species/yabby

Poulet N, Balaresque P, Aho T, Bjorklund M. 2009. Genetic structure and dynamics of a small
introduced population: The pikeperch, Sander lucioperca, in the Rhone delta. Genetica
135(1):77-86.

Pretty JN, Mason CF, Nedwell DB, Hine RE, Leaf S, Dils R. 2003. Environmental costs of
freshwater eutrophication in England and Wales. Environ Sci Technol 37(2):201-8.

Rahel FJ and Olden JD. 2008. Assessing the effects of climate change on aquatic invasive
species. Conserv Biol 22(3):521-33.

Rees A. 2012. Silurus glanis (Wels catfish). in: Invasive species compendium. Wallingford, UK:
CAB International. Available from: www.cabi.org/isc.

Reshetnikov AN. 2004. The fish Perccottus glenii: History of introduction to western regions of
Eurasia. Hydrobiologia 522(1):349-50.

Ribeiro, Filipe, Katerina Rylkova, Raquel Moreno-Valcarcel, Carlos Carrapato, Lukas Kalous.
2015. Prussian carp Carassius gibelio: a silent invader arriving to the Iberian Peninsula.
Aquat Ecol (2015) 49:99-104

Rocabayera OC and Veiga AM. 2012. Rutilus rutilus (roach). in: Invasive species compendium.
Wallingford, UK: CAB International. Available from:www.cabi.org/isc.

Sandlund O. 2008. Phoxinus phoxinus (European minnow). In: Invasive species compendium.
Wallingford, UK: CAB International. Available from:www.cabi.org/isc.

Sandstrom A and Karas P. 2002. Effects of eutrophication on young-of-the-year freshwater fish
communities in coastal areas of the Baltic. Environ Biol Fishes 63(1):89-101.

Schaus M, Vanni M, Wissing T, Bremigan M, Garvey J, Stein R. 1997. Nitrogen and phosphorus
excretion by detritivorous gizzard shad in a reservoir ecosystem. Limnol Oceanogr :1386-
97.

Snoeks Global Invasive Species Database. 2005. Lates niloticus.
<http://www.issq.org/database/species/ecology.asp?si=89&fr=1&sts=&lang=EN>.
Accessed 2013 04/11.

Souty-Grosset C, Holdich DM, Noél PY, Reynolds J, Haffner P. 2006. Atlas of crayfish in
Europe. Muséum national d'Histoire naturelle.

Stephens, M. 2013. The giant catfish that eat humans. Available from:
http://knowledgenuts.com/2013/09/15/the-giant-catfish-that-eat-humans/. Accessed: 2014
12/05.

Taylor, C. A., Schuster, G. A., Cooper, J. E., DiStefano, R. J., Eversole, A. G., Hamr, P., et al.
(2007). A reassessment of the conservation status of crayfishes of the United States and

32


http://www.cabi.org/isc
http://www.cabi.org/isc.
http://www.cabi.org/isc.
http://www.issg.org/database/species/ecology.asp?si=89&fr=1&sts=&lang=EN
http://knowledgenuts.com/2013/09/15/the-giant-catfish-that-eat-humans/

Canada after 10+ years of increased awareness. Fisheries, 32(8), 372-389.
d0i:10.1577/1548-8446(2007)32[372:AROTCS]2.0.CO;2

US Fish and Wildlife Service (USFWS). 2015. Draft economic analyses for listing 11 aquatic
species as injurious under the Lacey Act. USFWS, Arlington, VA.

US Fish and Wildlife Service (USFWS). 2013a. Memorandum of Understanding Between the
United States Fish and Wildlife Service and the Pet Industry Joint Advisory Council and the
Association Of Fish and Wildlife Agencies to Collaborate on the Development of
Nonregulatory Approaches to Reduce the Risk of Introducing Potentially Invasive Species
Through International Trade and to Promote Voluntary No-Trade in Certain Species Not
Present in Trade. June 10, 2013. 11 pp.

US Fish and Wildlife Service (USFWS). 2013b. Standard operating procedures for the rapid
screening of species risk of establishment and impact in the U.S. USFWS, Arlington, VA.

US Fish and Wildlife Service (USFWS). 2011. National wild fish health survey database.
<http://ecos.fws.qgov/wildfishsurvey/database/page/intro>. Accessed 2013 04/16/2013.

Van Oijen M. 1996. The generic classification of the haplochromine cichlids of Lake Victoria,
east Africa. Zool Verh :57-109.

Vetemaa M, Eschbaum R, Albert A, Saat T. 2005. Distribution, sex ratio and growth
of Carassius gibelio (Bloch) in coastal and inland waters of Estonia (north-eastern Baltic
Sea). J Appl Ichthyol 21(4):287-91.

Volta P and Jepsen N. 2008. The recent invasion of Rutilus rutilus (L.)(Pisces: Cyprinidae) in a
large south-alpine lake: Lago Maggiore. Journal of Limnology 67(2):163-70.

Welcomme RL. 1988. International introductions of inland aquatic species. Food and Agriculture
Organization of the United Nations.

Wheeler A. 2000. Status of the crucian carp, Carassius carassius (L.), in the UK. Fish Manage
Ecol 7(4):315-22.

Wikipedia. 2014. Wels catfish. Available from: http://en.wikipedia.org/wiki/Wels_catfish.
Revised Sept. 14, 2014. Accessed 2014 12/05.

Wiklund T and Dalsgaard 1. 1998. Occurrence and significance of atypical Aeromonas
salmonicida in non-salmonid and salmonid fish species: A review. Dis Aquat Organ
32(1):49-69.

Withnall F. 2000. Biology of yabbies (Cherax destructor). Aquaculture Notes.Department of
Natural Resources and Environment, Melbourne, VIC, Australia :1-4.

33


http://ecos.fws.gov/wildfishsurvey/database/page/intro
http://en.wikipedia.org/wiki/Wels_catfish

Witkowski A. 2011 NOBANIS - invasive alien species fact sheet - Pseudorasbora parva. from:
Online database of the European network on invasive alien species - NOBANIS.
<www.nhobanis.org>. Accessed 2013 06/06.

Witte F. 2011. Lates niloticus (Nile perch). in: Invasive species compendium. Wallingford, UK:
CARB International. Available from :http://www.cabi.org/isc.

Witte F and Van Oijen M. 1990. Taxonomy, ecology and fishery of Lake Victoria haplichromine
trophic groups. Nationaal Natuurhistorisch Museum.

Zigtara MS, Kuusela J, Veselov A, Lumme J. 2008. Molecular faunistics of accidental infections

of Gyrodactylus Nordmann, 1832 (Monogenea) parasitic on salmon Salmo salar L. and
brown trout Salmo trutta L. in NW Russia. Syst Parasitol 69(2):123-35.

34


http://www.nobanis.org/
http://www.cabi.org/isc

	2) Need for Proposed Action
	3) Decisions that Need to be Made
	4) Background
	5) Public Involvement
	6) Peer Review
	7) Alternatives
	8) Affected Environment
	9) Environmental Consequences
	Crucian carp
	Eurasian minnow
	Prussian carp
	Roach
	Stone moroko
	Nile perch
	Amur sleeper
	European perch
	Zander
	Wels catfish
	Common Yabby

	10) Coordination with Federal Agencies
	11) List of Preparers
	12) References

