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ABSTRACT
Lachner, Ernest A., C. Richard Robins, and Walter R. Courtenay, Jr. Exotic Fishes
and Other Aquatic Organisms Introduced into North America. Smithsonian Contri-
butions to Zoology, 59:1-29. 1970.—The introduction of aquatic animals from
foreign lands to the waters of the United States is not a new problem, but it is rapidly
accelerating, particularly because of the increase in quantity and in kinds of fishes
entering the aquarium trade. The introduction of each fish species that is judged to be
established is reviewed with respect to place of origin, mode of transport, area of release,
and rationale. Transplants of native fishes from one drainage to another or from one
end of the country to the other, though often resulting in harm to local faunas, are only
reviewed in a cursory manner.

Twenty-five species of exotic fishes are now established in waters of the United
States exclusive of Hawaii. They include one trout (Salmonidae), six minnows
(Cyprinidae), one loach (Cobitidae), one catfish (Clariidae), five livebearers
(Poeciliidae), two drums (Sciaenidae), seven crchlids (Cichlidae), and two gobies
(Gobiidae). Except for the gobies and drums, all are freshwater species. Many other
exotic species have been caught in our waters, but their establishment is not yet
demonstrated.

The areas affected vary considerably, from local warm springs, in which the
exotic species probably could be eliminated, to large and interconnected systems in
which no amount of money or effort could remove the introduced animal.

Introductions have been both purposeful and accidental. Though sometimes well
intentioned, they have never been preceded by a thorough study of the possible effect
of the species in question on the local biota. Where purposeful, introductions have
usually involved a single organization which has acted on the basis of its own limited
interests.

Particular attention is given to Florida and Hawaii, the states most affected by
introductions. They differ markedly in the nature of the problem since in Hawaii
freshwater drainages are isolated and small, whereas Florida's fresh waters are exten-
sive and interconnected by canals. Most of the 64 million fishes imported into the
United States each year enter through southeastern ports, especially Miami and
Tampa. The growth of the aquarium industry in Florida, and careless management of
its holding tanks or ponds, has resulted in the introduction and establishment of species
that serve no useful purpose and can only offer competition with native fishes.

Brief consideration is given to aquatic plants and invertebrates, both groups of
which have created major and expensive control problems.

Although the problems raised by aquatic animals already introduced into our
waters are serious, they threaten to become much worse if meaningful control and
regulation of imported animals is not quickly forthcoming. The biological pathway
involved in the role of introductions is their establishment through reproduction, and
their competition with, and, in some cases, extinction of native fauna. Recommenda-
tions are made to assist the control of introductions, and the resolutions of a recent
conference on this subject are repeated.

Official publication date is handstamped in a limited number of initial copies and is recorded
in the Institution's annual report, Smithsonian Year.

UNITED STATES GOVERNMENT PRINTING OFFICE
WASHINGTON : 1970

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402 - Price 45 cents (paper cover)
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FIGURE 1.—The pike killifish, Belonesox belizanus, an import from Yucatan, is well established
in waters of south Dade County, Florida. This live bearer, although reaching a length of 8 to
9 inches, is an active, predaceous carnivore on small aquatic life.
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Introduction

Many Americans are more conservation minded today
than ever before. They are generally aware of the need
for water and air pollution control, and even of the
developing problems of space pollution. The human
needs for water and air are direct and fundamental to
sustenance. Other constituents of the environment are
more indirectly associated to human uses. In our na-
tional directives for environmental control, many areas
of our natural heritage remain unguarded. One of
these areas, our living, native American biota, is being
biologically polluted through the introduction of liv-
ing exotic (foreign) life. Some of these introductions
contaminate the natural environment as severely as a
dangerous chemical release in water or air. They also
threaten to replace known wildlife resources with
species of little or unknown value. The specific subject
of this paper is to discuss the extent of introductions of
exotic life, especially fishes, into the aquatic environ-
ment of North America and to comment, where pos-
sible, on the effects of these releases on the environment
and man's economy.

Introductions of the starling, English sparrow, and
the carp have received such publicity as widespread
pests that most North Americans are generally aware
that these species were deliberate, man-effected intro-
ductions. A vast number of exotic species, especially

Ernest A. Lachner, National Museum of Natural History,
Smithsonian Institution, Washington, D.C. 20560; C. Richard
Robins, Maytag Chair of Ichthyology, Institute of Marine
and Atmospheric Sciences, University of Miami, Miami,
Florida 33124; Walter R. Courtenay, Jr., Florida Atlantic
University, Boca Raton, Florida 33432.

aquatic animals of which the public is unaware, con-
tinue to arrive in North America, and some, through
accidental or deliberate releases, become established
and are competitively dangerous to native species or
ecological communities. Although various federal and
state regulations have been enacted in an effort to con-
trol aspects of the importation of living organisms, the
laws are not comprehensive enough or sufficiently en-
forced to stop their release. Most agents are unable
to judge or verify identifications of aquatic imports
listed on invoices. One of the unique natural North
American communities, that of tropical Florida, has
become a biological cesspool of introduced life.

The kinds of exotic fishes and some of the other
aquatic animals and plants released into North Amer-
ican waters are summarized here in respect to: the
place of origin, mode of transport, area of release, and
use of the species. Many of the species reviewed serve
as examples in understanding some problems that de-
velop from exotic introductions. Few Americans realize
the diversity and numbers of aquatic plants and ani-
mals already released in our waters. Too few Americans
realize the biological implications that such releases
may have on the native fauna or flora or the entire
biological community, or on sport and commercial
fishing that the native species support.

Many problems associated with the importation and
release of animals in American waters were discussed
in an invitational Conference on Exotic Fishes and re-
lated Problems initiated by the American Fisheries
Society and the American Society of Ichthyologists and
Herpetologists, held in Washington, D.C, 18-19 Feb-
ruary 1969 (Stroud, 1969a). The principal portion of
a paper presented by the first author to this conference

1
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on the kinds of exotic life introduced into American
waters is here included. A statement concerning in-
troductions of aquatic animals into Florida, prepared
by the second writer, was read before the conference
and most of these comments are also included. The
third writer discussed the occurrence and biology of
the walking catfish, Clarias batrachus (Linnaeus), in
Florida before the conference and pertinent aspects of
that paper also are embodied herein. The present
paper, though stemming from the three reports just
mentioned, has been completely reworked.

We follow the conference on the use of the word
"exotic," implying that it refers to an introduced or-
ganism from a foreign country. The release of orga-
nisms from one drainage system to another within our
American waters is regarded as a transplant. Most of
our data pertain to the freshwater fish fauna of the
United States. Other exotic animal and plant introduc-
tions, as well as some transplants, into the fresh and
marine waters of America, and elsewhere, are discussed
for they are pertinent to the problems associated with
releases of organisms.

The use of exotic species by man, or the need for
transplanting species, has changed considerably in
recent years, particularly in North America. Early man
utilized the natural resources about him. As a hunter
he assisted in the extinction of many animals, such as
the woolly mammoths, North American camels, giant
sloths, horses, and the giant cave bear. Early commu-
nity life and an agrarian existence hastened the domes-
tication of animals and the cultivation of plants. Mi-
gration and emigration of man necessitated the trans-
port of basic food items. Any organism useful to man's
survival became an item in the traffic among early
communities. As man advanced socially and techno-
logically he was attracted to natural life for many pur-
poses, not only for its food value but also for his
pursuits in recreation and entertainment and for orna-
mentation, medicinal, and other uses. Through ex-
perience, man became selective, and with increased
economy, an enormous traffic became possible in-
volving animals and plants on a worldwide scale. In-
tervention in this traffic in the establishment of controls
necessitates consideration of the species involved,
where and how they are utilized, and the dangers,
known or potential, inherent within each particular
species that may become introduced. The task of ade-
quately screening the biological potential of every

exotic species considered for release may be enormous,
but the results of any improper release may destroy,
forever, a natural community or parts thereof, and
ruin a commercial or recreational resource.

Many individuals have expressed concern for the
dangers inherent in the release of exotic species or
transplanting (stocking) within a country. The De-
partment of Lands and Forests, Ottawa, Canada,
recently conducted A Symposium on Introductions of
Exotic Species (1968, Research Report, number 82,
111 pages). The papers by Crossman (pages 1-20),
Christie (pages 73-91), and Regier (pages 92-111)
provide background data to some of the problems we
discuss. Another recent program reviewed problems as-
sociated with the release of birds and mammals.1 Gen-
eral treatments as Alien Animals by Laycock (1966)
provide further stimulating light reading of man's su-
preme meddling with wildlife. The public is generally
familiar with adventures as those of Captain Bligh and
his quest in establishing breadfruit in the West In-
dies, but it h often unfamiliar with common, exotic
species living about them. In fact, the "Washington
Conference" on exotic fishes was prompted by an ex-
change of correspondence among several professional
biologists over the release of various species of cichlids,
the walking catfish in Florida, and the possible release
of the Asian grass carp in several states.

Many conferees were surprised to learn that at least
25 species of exotic fishes had become established in the
United States, and that more species were being re-
leased. The conferees were further impressed when
given a compilation of "Wildlife Imported into the
United States in 1968" by the Branch of Wildlife
Permits, United States Department of the Interior.2

This list includes 64,254,190 live fish imports of which
64,218,294 were tropical fish; 120,000 fish eggs;
170,621 amphibians and eggs; 1,950,106 reptiles and
eggs; 494,125 birds of which 478,960 were caged birds;
and 140,858 mammals of which 124,440 were primates.

1 Symposium. Introduction of exotic animals: ecologic and
socio-economic considerations. Caesar Kleberg Research Pro-
gram in Wildlife Ecology, College of Agriculture, Texas Ag-
riculture and Mechanical University, College Station, Texas.
1968:1-25.

2 Branch of Wildlife Permits, Division of Management and
Enforcement, United States Department of the Interior, Fish
and Wildlife Service, Bureau of Sport Fisheries and Wildlife,
Washington, D.C., WL-483, February 1969, 4 pages.
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Exotic fishes

Almost all imported live tropical species of fishes are
destined for the home aquarist. Nearly all other im-
ported species are used by fish culturists and by federal
and state agencies or private parties for food, game, or
forage purposes. Fishes imported for fish culture are
introduced directly and purposefully into our waters,
whereas those intended for aquarium use become estab-
lished through discard of surplus stock, escape, care-
less management of rearing and holding ponds or
through release by the buyer who no longer wants his
fishes and is reluctant to destroy them. The exotic

species released in the United States and/or Canada
and that are definitely known to have established
reproductive populations are listed in table 1. Twenty-
five species in eight families are included but the num-
ber will certainly increase as more field data become
available concerning natural reproduction in our
waters. We know of many other exotic species that have
been released in recent years, especially in Florida, and
these are reviewed below. All species listed in table 1
live in fresh waters except the two estuarine gobies and
drums. The cichlid, Tilapia melanotheron (Riippel),
thrives in fresh and estuarine waters.

TABLE 1.—Fishes introduced and established in the United States and Canada. This
list includes only those species known to have reproductive populations after
release. The Hawaiian Islands are not included.

CotflTTlOTl TKH71C Scientific name

SALMONIDAE—Trouts, whitcfishes, and graylings
Brown trout Salmo trutta Linnaeus

GYPRINIDAE—Minnows and carps
Goldfish Carassius auratus (Linnaeus)
Carp Cyprinus carpio Linnaeus
Ide Leuciscus idus (Linnaeus)
Bitterling Rhodeus sericeus (Pallus )
Rudd Scardinius erythropkthalmus (Linnaeus)
Tench Tinea tinea (Linnaeus)

COBITIDAE—Loaches

Oriental weatherfish Misgurnus anguillicaudatus (Cantor)

CLARHDAE—Airbreathing catfishes

Walking catfish

Pikckillifish
Shortfin molly
Guppy
Southern platyfish
Variable platyfish

Bairdiella
Orangemouth corvina

Black acara
Oscar
Convict cichlid
Banded cichlid
Jewelfish
Blackchin mouthbrooder
Mozambique mouthbrooder

Yellowfin goby
Trident goby

Clarias batrachus (Linnaeus)

PoEcmn>AE—Livebearcrs

Belonesox belizanus Kner
Poeciha mexicana Steindachner
Poecilia reticulata Peters
Xiphophoms maculatus (Giinther)
Xiphophorus variatus (Meek)

SCIAENIDAE—Drums

Bairdiella icistia (Jordan and Gilbert)
Cynoscion xanthulus Jordan and Gilbert

CICHLID AE—Cichlids

Aequidensportalegrensis (Hensel)
Astronotus ocellatus (Agassiz)
Ctchlasoma nigrofasicatum (Giinther)
CicfUasoma severum (Heckel)
Hemickromis bimaculatus Gill
Tilapia melanotheron (Ruppel)
Tilapia mossambica (Peters)

GOBIIDAE—Gobies
Acantkogobius flavimanus (Temmineck and Schlegel)
Tridentiger trigonocephalus (Gill)
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The importation of tropical fish for the aquarist's
market has been greatly facilitated in recent years by
air transport and in our knowledge of the use of tran-
quilizers and additives to sustain life during transport.
It is estimated that more than 1000 species of tropical
fishes are available for public purchase from whole-
salers in the United States. We have seen almost 500
species on hand at the establishment of one New York
dealer. Illustrated encyclopaedic works on aquarium
fishes, in order to serve as a useful guide, must treat
more than one thousand species. Many more species
will appear on the American market as rapid air travel
invites exploration for different species and transport
from all countries. The supply of different species (not
necessarily quantity) in tropical Asia, Africa, and
South America is immense. The numbers of species,
estimated by systematists, of such tropical freshwater
aquarium inhabitants as the families of characins, min-
nows, various catfishes, tooth-carps, killifishes or live-
bearers, and cichlids would exceed 6,000. This does not
include the huge tropical marine fish fauna, for which
an aquarium market is rapidly developing. The pos-
sible release of species from this vast supply of tropical
freshwater fishes is a major danger in the southern
United States, especially Florida and isolated North
American warm springs. Most of these species cannot
endure the temperate and cold waters typical of most
of the United States and Canada. In recent years, how-
ever, we have learned that some species, such as
Tilapia, can survive colder Floridian winter tempera-
tures than it experienced in its native Africa and that
it thrives in both fresh and marine waters even to the
point of reproducing in high salinities.

The fish culturists have been primarily concerned
with exotic freshwater fishes for pond-food production
(cichlids, carp), for their sport value (brown trout), or
as possible foragers (grass carp) to eliminate unwanted
aquatic vegetation, or for forage. Most of the fresh-
waters of North America are temperate to cold. Only a
small number of exotic species live in such waters over
the world, probably not many more than the existing
North American native fauna. But the deliberate in-
troduction of one of these temperate species, the
carp, has saddled North Americans with a permanent
pest. In contrast the tropical waters harbor an immense
fauna.

The following review of fish and other aquatic or-
ganisms introduced into "new water systems" distin-
guishes between (foreign) exotics versus (native)

transplants, and between introduced (stocked or re-
leased including escapes) species versus released and
established (known reproductive populations) species.
The discovery of an isolated specimen of an exotic
species qualifies it for listing as an introduced but not
as an established species.

Review of North American Exotic Fish Introductions

Salmonidae—trouts, whitefishes, graylings

Probably the most useful exotic release in North
America was the brown trout, Salmo trutta, that ar-
rived in the 1880s. The first shipments were eggs from
Germany (Salmo fario: German trout, European
brown trout, Von Behr trout) and England (Salmo
trutta: Loch Leven trout, Scotch lake trout). At the
time, these shipments were believed to represent dif-
ferent species. Within a few years following its arrival
in America the brown trout was widely transplanted
from local stocks (Smith, 1896:443) and it is today
widespread in North American waters (Dymond,
1955:544-546).

The huchen, Hucho hucho, a salmonid of the
Danube basin, has been introduced into Quebec
(Crossman, 1968) but there is no evidence of an es-
tablished population through natural reproduction
(personal communication, W. B. Scott, Royal Ontario
Museum, Toronto, Canada).

Esocidae—pikes

North Americans may soon claim all species of this
Holarctic family with the contemplated release of
young of the Amur pike, Esox reicherti, of Asia, in
reservoirs of Pennsylvania by the Pennsylvania Fish
Commission (Food and Agriculture Organization,
1969 3) and Stroud (1969b: 7). Of four native North
American species of Esox, one, E. lucius, the northern
pike, is also native of Eurasia. The northern pike
greatly resembles the Amur pike, especially when
young (Nikol'skii, 1954:192). A shipment of 60,000
Amur pike eggs was received by the United States
Bureau of Sport Fisheries and Wildlife in exchange
for certain American fish stocks. The egg shipment
was then transferred to the Pennsylvania Fish Com-

3 Food and Agriculture Organization Fish Culture Bulletin,
1(2): 12, January 1969.
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mission. Stroud (1969b) reiterates: "This is the sort
of independent activity, potentially dangerous as well
as possibly beneficial to American fauna and related
sport fishing, that gave rise in mid-February, 1969, to
a Conference on Exotic Fishes. . . . " Unless the
Pennsylvania Fish Commission has a great amount of
biological information not available to us, we surmise
that the ecological niche suitable for the Amur pike
in America can be occupied by one or two native
esocids.

Characidae—characins, tetras

Next to the cyprinids, the characins comprise the larg-
est family of freshwater fishes, probably exceeding
1500 species, and are found in South and Central
America and Africa. Most of these colorful tropical
fishes are excellent aquarium pets for they mature at a
small size and many of the species can be bred in small
tanks or jars. Some attain enormous sizes, as the tiger
fish of Africa, Hydrocynus goliath, exceeding 100
pounds in weight. Other species, such as the piranhas,
are voracious carnivores and feed on a wide variety of
aquatic life and sometimes on terrestrial animals that
may enter water, including man. These fishes are not
only dangerous to man but to the balance of an aquatic
community they invade. Herald (1961:111) lists Ser-
rasalmus nattereri as the common and widely distrib-
uted species of piranha most often seen in tropical fish
stores and public aquaria. Moe (1964:205) lists the
pirambeba, Serrasalmus rhombeus, as an exotic aquar-
ium import that is in many dealer's stores. Moe (1964)
also reviews the high probability of these Amazon
tropicals' ability to survive the colder Florida winters
and become easily distributed in the Floridian water-
ways. Herald (1961:111) and Moe (1964:200) re-
view observed reproduction in captivity of the piranha
species Serrasalmus spilopleura, S. nattereri, and S.
niger. Accidental release of these fishes in the warm
freshwaters of America will surely bring about eventual
establishment. No natural reproduction is as yet known
for the piranha in Floridian waters. But as Moe
(1964:206) cautions, their continued release can occur
very easily, irrespective of existing controls, for the
small juveniles of the piranha arrive from South
America in tranquilized shipments with "harmless" or
vegetarian characins, which they may resemble. Only
an experienced ichthyologist could identify them. This
picture is complicated by the sale in Miami of fishes

of the genera Metynnis and Colossoma, under the
name piranha. One member of this family, the Mex-
ican tetra, Astyanax mexicanus, of Central America is
naturally distributed in the Rio Grande River, Texas,
the northernmost North American limit of any
characin.

Cyprinidae—minnows, carps

Of the six exotic cyprinids that are established and
maintain breeding populations in North America, only
one, the carp, Cyprinus carpio, is widespread over
North America and regarded as a serious pest because
of its disturbance of the habitat, its ability to occupy
a wide variety of habitats, and its predation on the
eggs of other fishes. It was imported from Europe in
1831 by private interests for at that time it was highly
regarded in the United States, particularly by immi-
grants from Germany, as a food fish. Legislation was
passed as early as 1850 in the United States, placing a
fine on those destroying carp. The carp is a native of
Asia, and was introduced and cultivated in Europe for
several hundred years before its appearance in America
(German carp, and morphological variations, as the
leather carp and mirror carp). Because of its long cul-
ture in Europe, it received an early and enthusiastic use
in America. It was stocked in California waters as early
as 1872. Before the turn of the century it was already
subject to much criticism (Smith, 1896: 395-403;
1907: 396-398; Crossman, 1968:8). Thriving in tem-
perate rivers and lakes and utilizing these waterways
as pathways for dispersal, as well as smaller creeks and
irrigation or drainage ditches, the carp continues to
invade new river systems. As an example, Dymond
(1955: 543-544) reviews a situation in Manitoba,
where the carp was unknown until 1938, when it was
taken in the Red River, "having presumably spread
northward in that river from the United States." The
carp subsequently moved farther northward and was
taken in Lake Winnipeg and Sturgeon Bay by 1955,
an extension of about 200 miles in 15 years. Its entry
in the Fraser River system of British Columbia from
the state of Washington via the Columbia River is also
cited by Dymond (1955). In recent decades some
states (e.g., New York) have spent considerable sums
to control carps in their waters.

The goldfish, Carassius auratus, was imported as an
ornamental fish, and numerous releases in private
ponds had occurred by 1900. Native to eastern Asia, it
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is now widely distributed over the world. It prefers
weedy areas of warm ponds, lakes, and low gradient
streams. Although locally abundant in many areas of
North America it has not proved to be a great pest,
compared to its Asian relative, the carp. The goldfish
is bred by aquarists for elaborations of the head and
fins and brilliant gold-orange colors. These characters
do not persist in natural conditions and many of these
delicate varieties cannot survive. Thus the free-living
stocks that are seen are pale to olivaceous, carplike
fishes.

The ide or golden orfe, Leuciscus idus, is another
Eurasian cyprinid that probably made entry into
American waters through private stocks. It is reported
from several areas in the United States and it has defi-
nitely established itself in a Connecticut pond since
1962 or 1963 (Whitworth, Berrien, and Keller,
1968: 59).

The bitterling, Rhodeus sericeus, is native to Eura-
sian temperate waters and it is of some interest as an
aquarium species. This cyprinid was reported as well
established in Saw-Mill River, Lower Hudson water-
shed, New York, by Myers (1925) and Greeley
(1937:94). The rudd or pearl roach, Scardinius
erythrophthalmus, also a native cyprinid of Eurasia,
was found established in the Lower Hudson watershed
by Greeley (1937). Myers (1925) recorded the rudd
in Central Park Lake, New York City. The rudd,
superficially resembling the golden shiner, Notemigo-
nus crysoleucas, a native North American species, but
attaining a larger size, is caught by anglers in New York
State. The tench, Tinea tinea, another Eurasian cypri-
nid, was reported as early as 1896 by Smith (1896:403)
as "somewhat extensively planted in the United States
by the national fish commission." Webster (1941:154)
reported it in Winnemaug Lake, Connecticut, and that
it spawned in June at the Cornell University Experi-
mental Hatchery, Ithaca, New York. Dymond (1955:
544) records the tench in two lakes in southern British
Columbia. These were the results of dumping the
tench exhibited at the first World's Fair in Seattle
into a goldfish pond. Some apparently were then taken
to Lake Union. The tench is predominately a lacustrine
fish. It attains a fairly large size, a specimen from Lake
Libava, U.S.S.R, measured 46.5 cm and weighed 1,485
g at an age of 10 years (Berg, 1949:616). Smith
(1896) said native specimens reach "a maximum
weight of 12 pounds" and that the flesh is firm, white,
and palatable. Although the tench is commercially

marketed in the U.S.S.R., its habits are practically un-
known to biologists in America. Perhaps the carp is
more aggressive in occupying ecological niches the
tench might otherwise seek. For a history of the tench
in America, see Baughman (1947).

The grass carp, Ctenopharyngodon idella, is a re-
cent cyprinid entry to the American environment. Na-
tive to eastern Asia, the grass carp or white Amur is
reared and propagated for the high quality of its flesh
and because of its rapid rate of growth. Because it is
mainly a herbivore, this carp is a valuable pond and
reservoir fish in the U.S.S.R., China, Taiwan, and
other oriental countries. In its native habitat, it occu-
pies the flat areas of rivers and spawns in the river
channels. The pelagic eggs undergo development as
they are carried downstream. The incubation is from
32 to 40 hours at water temperatures of 27° to 29° C
(Nikol'skii, 1954:214). Spawning occurs during the
summer months. The larvae and young stages enter
inlets where they feed on aquatic invertebrate orga-
nisms. The adults will not reproduce in ponds and
reservoirs; they require water flow over river beds and
channels. This carp attains a length of over a meter
and 32 kg. in weight (Nikol'skii, 1954). The grass carp
can be bred in hatcheries. Many Asiatics restock their
ponds with young fish at each growing period. The
grass carp is recommended by Aliyev and Bessmertnaya
(1968) for mosquito control because of its feeding upon
the soft aquatic vegetation with which the aquatic
stage of some mosquitos is associated. Other summaries
on the biology, use, and other literature of the grass
carp are given by Avault, Smitherman, and Shell
(1968), Fielding (1968), and Nair (1968). It has been
imported into the United States in recent years and it is
currently being reared in ponds by federal, state, uni-
versity, and private agencies in many states, such as
Arkansas, Alabama, Louisiana, Oklahoma, Arizona,
and Oregon (data from a communication read, in
part, at the "Washington Conference" by Kermit
Sneed, Fish Farming Experimental Station, United
States Bureau of Sport Fisheries and Wildlife, Stutt-
gart, Arkansas, and personal communication). At least
one agency, the United States Department of Agricul-
ture Aquatic Weed Laboratory wishes introduction
of this species in Florida {Miami Herald, Broward Co.
edition, 23 September 1969). The grass carp is now
known to be released in open waters in Alabama. The
real danger inherent with the grass carp is not its life
in ponds and reservoirs, but the great possibility of its


