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Exotic Fishes in New Tealand

Dangers of lllegal Releases

by R. M. McDowall,

Fisheries Research Division'
Ministry of Agriculture and Fisheries,

Christchurch

RELEASE hazardous and

unpredicta Possibility that
either the wasted or the

species wi

NEW ZEALAND'S moderate
climate and very productive environ-
ment have made it Possible for
numerous introduced sPecies to
flourish, and many of them (rabbits,
goats, pigs, de er, oPossums' gorse 

'
ãnd blackberry) have become Prob-
lems. Some species have arrived here

accidentally and have become pests,

for example, Iake weeds like Lagaro-

siþhon or the German wasP. Some

were brought in to control other
introduced species that had become

pests, and they in turn became Pests
ihemsel.res, for example, weasels and

ferrets, which were introduced to

control rabbits. Whatever the reasons

for their introductions, manY have

caused quite unforeseen Problems
that have led to both regret and

signifi cant fìnancial losses.

The introductions of fishes into
New Zealand waters have a historY

of over 100 Years that has been

documented manY times (Thomson
1922, Stokell 1955). These intro-
ductions-over 30 species have been

brought in for release into the wild-
do not seerr to have had the serious

consequences evident for the ter-
restrial animals; they seern rather to
have fitted into the New Zealand
environment with few harmful con-

sequences. This is something of an

illusion resulting from the meagre
general knowledge of the New Zea-

land freshwater fish fauna, so that no

one has observed the changes brought
about by fish introduction. However,
tlrcre is no doubt that there has been

a decline in some of the native fishes

after trout introductions.

The initial rapid growth of trout
in Lake Taupo was ProbablY a result

of the presence in the lake of huge
numbeis of the koaro (Galaxias breui-
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pinnis, one of the whitebait species),
and a decline in the trout .that
followed the early years was due to a
virtual destruction ofthe koaro popu-
lations. There seems little doubt that
a decline ìn the giant kokopu (Gata-
xias argenteus, another whitebait
species) is due to habitat competition
with trout, and there is evidence to
suggest that populations of the dwarf
galaxias (Galaxias diaergens) retreat
into more inland and inaccessible
streams as trout invade their habitat.

Trout released into Lakes Wai-
ngata and Taharoa, in Northland,
quickly caused the virtual extinction
of populations of the dwarl inanga
(Galaxia: gracilis) in these lakes. The
extinction of the New Zealand gray-
Iing (Prototroctes ox2rhlnchzrs) may have
been due partly to invasion of its
habitats by trout.

New Zealand's experience is not
unique. There is compelling evidence
from both Australia and South Africa
that galaxiid fishes are sensitive to,
and suffer from, the introduction of
trout and other exotic fishes, which
causes decline and the extinction of
some populations of native fishes.

In Canada the release of a small
minnow (the redside shiner, Rich-
ardsonius balteatus) into a lake as a
carefully planned and executed
scientific experiment to enhance the
growth of trout resulted in the shiners
so outcompeting the young trout for
food that instead of the trout popu-
lation being enhanced it was almost
destroyed.

Release of European perch (Perca

fluaiatilis) into a trout lake in Victoria,

Australia, recently resulted in the
perch overpopulating the lake, out-
competing the trout, and ruining the
trout population and fishery.

Releases of apparently harmless
little fishes like the mosquitofish
(Gambusia ffinis) have been found.to
have damaging side effects that were
never envisaged at the time of the
releases. Accidental dispersions of
aquarium fishes around Brisbane
during recent floods have resulted in
completely changed fish faunas in
several streåms.

Invasion of the Great Lakes of
North America by the sea lamprey
(Petrom2zon marinus) resulted in the
destruction of a major commercial
and recreational fishery for mackinaw
(Salaelinus nama2cush) and was fol-
lowed by an explosive increase in
populations of the alewife (Alosa

þseudoharengus, a small herring) and
this produced displacement of two
further species. The whole ecology of
the lakes was disrupted.

That releases of exotic fishes must
be made with great care and insight
is becoming recognised throughout
the world and has become a matter
for responsible concern and control.
It is. a complex and hazardous
exercrse.

Although more than 30 species
have been introduced into New Zea-
land waters, at present there are 14
species with well-established popu-
lations in the wìld, 2 which are semi-
fèral in occurrence, anð, 2 that are
being held in controlled-environ-
mental situations awaiting evaluation
of their potential value and likely
effects before release is approved.
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Exotic species in New Zealand fresh waters

Family Salmonidae: Trouts,
salmons, and chars

Most of the well-established exotic
species in New Zealand are sal-
monids, all of which have been here
for more than 70 years. Their distri-
butions are more or less stable, and
they seem to have established some
sort of equilibrium in the New Zea-
land environment. Their distribution
and exploitation are closely con-
trolled by the Ministry of Agriculture
and Fisheries, the Department of
Internal Affairs, and the numerous
acclimatisation societies. No dam-
aging effects on the physical environ-
ment have been identified, though

harm to native fish populations has
occurred. They are the most im-
portant sports fishes in New Zealand
waters.

Brown troat (Salmo trutta) were
introduced and became established
in the 1860s and rapidly became
wìdespread and abundant from the
central North Island to Southland.

Rainbow trout (Salmo gairdnerü)
were brought into New Zealand in
the lBBOs and quickly became
established; they are rather more
localised in distribution than brown
trout, but are nevertheless wide-
spread and locally abundant from
Northland to Southland.

Brown trout (Sa/tno trutta), about 700 mm.

Rainbow trout (Salmo gairdneriil, about 6O0 mm.
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Quinnat salrnon (Oncorhynchus

ßhaw2ßcha) were first introduced in
the 1870s, but did not become estab-
lished until the early 1900s and are
restricted largely to the east coast of
the South Island, with smaller
numbers in West Coast rivers. These
three are by far the most important
salmonids in New Zealand.

:. Maynard photograph

Ouinnat salmon (Oncorhynchus
tshawytscha), about 850 mm.

The brook ctLar (Saluelinus fontin-
alis) was introduced and became
established in the 1870-80s, but was
never very successful and persists in
pockets in the central North Island
and in Canterbury and Otago. Many
attempts, which began in 1864 and
continued for more than 100 years,
were made to introduce and establish
Atlantic salmon (Salmo salar);
when the species became estatilished
is not clear, but it was probably
towards the end of the nineteenth

century as a landlocked stock in the
Lakes Te Anau-Manapouri system,

where it persists in meagre humbers.

The rnackinaw w¿N introduced
only in 1906 and occurs in New
Zealand only in Lake Pearson, inland
Canterbury. There was also only one
introduction of sockeye salrnon
(Oncorhlnchus nerka) in 1901, añd this
species is now landlocked in lakes of
the upper Waitaki River system.
Little is known about the natural
history and occurrence of these last
four salmonids in New Zealand
waters; certainly almost nothing is

known about their interactions with
the faunas of New Zealand lakes and
rivers.

Family lctalur¡dae: North
American catf¡shes

The catfish or brown bullhead
(Iclalurus nebulosus) was introduced in
the late l870s and after an initial
dispersion around much of New
Zealand. settled into Lake Pupuke in
Auckland, the Waikato River
system, and Lake Mahinapua, near
Hokitika. Little notice was taken of
the fish, though trout anglers oc-
casionally caught them in tributaries

Sockeye salmon (Oncorhynchus nerkal, about 330 mm.
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Catfish (lctalurus nebulosusl,
about 130 mm.

of the Waikato River. As the com-
mercial exploitation of eels grew
rapidly in the late 1960s and 1970s,

large numbers of catfish were caught
and the eel fishermen have found
them to'be a serious nuisance; they
fill the nets, have sharp and toxic
spines in the fins, and are
unmarketable.

The potential for rapid expansion
of catfish populations in warm waters
released from the Huntly thermal
power station has been recognised.
The species, formerly confined to few
water systems) has re cently been
reported from Lake Wairarapa and
from near Masterton, Paraparaumu,
and Tauranga. Catfish seem to be

spreading and their dispersion must
be man induced.

Family Cyprinidae: Carps,
m¡nnows, and tench

The goldfis}n (Carassius auratus)
was among the earliest species of fish
introduced into New ZeaIand. Al-
though best known for its orange-red
and pearly coloured varieties with
extravagant fins and protruding eyes,

in the wild the goldfish soon reverts
to "wild type" with rather plain,
bronze coloration and normal fins
and eyes. Nearly all reports of "carp"

in New Zealand are, in fact, reports
of goldfish, sometimes referred to as

Crucian carp. The goldfish is a

species frequenting weed beds and
water margins; there is no evidence
to indicate that it does anY harm
to the environment in New Zealand
or elsewhere, though little is known
aborrt it in New Zealand.

Goldfish (Carassius auratusl,
about 80 mm.

The related and similar Prussian
carp (Carassius carassius) is sometimes
listed as occurring in New ZeaIand,
but its presence here has never been
confirmed.

Occasionally it is claimed on behalf
of goldfish that they are important in
lakes as trout food and even that they
once occurred in "teeming millions"
in Lake Taupo and were responsible
for the prodigious growth rates of the
trout. This view is entirely fanciful
and is unsupported by any facts.
There is no evidence either that
goldfish were ever especially abund-
ant in Lake Taupo or that trout feed
on them extensively. They still occur
in large numbers in lakes in the
Rotorua area, but are rarely found
in the diet of the trout there.

Tench (Tinca tìnca) were present
in the first consignment of fish
brought to New Zeal.and ( I 864), and
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Tench (Tinca tinca), about 140 mm.

preserit stocks are descended from
successful imports in the late l860s.
Interest in tench was short lived, and
until recently they occurred only in
the lVaiarcka and Kakanui Rivérs,
near Oamaru. Attempts to establish
them elsewhere in the 1960s resulted
in a population in a small lake near
Otaki.

Illicit releases occurred in the 1970s
in the Waikato-Auckland area, and
tench may now be quite widespread
in and north of the Waikato. Little is
known of this fish's occurrence and
habits in New Zealand and it is too
soon to evaluate either its potential
as a sports fish or likely effccts on the
New Zealand aquatic environmenl
and its fauna. It is probably too late

to do anything to limit potential
damage apart from trying to restrict
further spr-ead of' the specics until
more is known about it. It plobably
has the potential to live anywhere in
still or gently flowing waters in New
Zealand.

Rudd (Scardinius er2throþhthalmus)
were also present in the 1864 con-
signment of fishes sent to New Zea-
land from Britain, but did not survive.
I n the late 1960s the species was
reintroduced illegally, propagated,
and released illegally in the Waikato
River and numerous waters to the
north in Auckland and Northland.
It has also been distributed as an
aquarium fish at least as far south as

Christchurch. Its occurrence and
spread in New Zealand are too
recent to permit an evaluation of its
long-term effects or value. Like the
tench, the rudd has the potential to
live in still and gently flowing u'aters
throughout New Zealand.

European carp (C1tþrinus carPio)

may have been introduced into New
Zealand during the 1860 BOs, but

Rudd (Scardinius erythrophthalmusl, about 1 3O mm.
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D Rodgers photograph

European carp (Cyprinus carpiol, about 25O mm.

it is difficult to be sure. There are
records of this species having been
abundant in the Waikato, liberated
into Lake Mahinapua, released in
Lake Taupo, and being plentiful
in Lake Rotorua. It is likely that in
nearly all these localities the fish were
actually wild-strain goldfish (Caras-

sius auratus), which still exist in many
of these waters. There have been no
confirmed reports of European carp
in the wild in New Zealandin the last
50 years. Existing records indicate
that this species does not occur in
New Zealand. Specimens were
occasionally brought into New Zea-
land with goldfish when importation
of these was legal. (They can be
distinguished from goldfish by the
presence of two barbels on each side
of the mouth.)

European carp have been spread
throughout the world as an aqua-
culture species because of their wide
tolerances of poor environments and
easy culture; palatability of the flesh
is disputed. The species has caused

serious problems in lakes and water-
ways in North America and Australia
because of its feeding habits. It feeds

by sucking mud and plants from the
bottom, filtering out organic mater-
ial, and expelling the mud back into
the water. In doing so it causes serious
water turbidity, which inhibits plant
growth and leads to an eventual
major change in both,the animal and
plant communities. European carp
are very prolific, producing several
hundred thousand eggs, and may
spread rapidly through river systems.
They did this recently in the Murray
and Darling Rivers system in Aus-
tralia, and the Victorian State
Government has allocated $500,000
to allow examination of the possible
control and eradication of carp.

Koi carp are a hybrid, ornamental
form of European carp. They seem
to have first come to New Zealand in
the 1960s and are now widespread
in fish ponds; there are reports of
their occurring in some small lakes
and farm dams. They feed in the
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same way as European carP and can
be expected to cause the same sorts
of problems in the environment.
Their potential for spread is probably
not as great as that of wild strains of
European carp.

The grass ca{p or white amur
(Ctenoþharyngodon ifulla) was intro-
duced into New Zealand in l97l by
the Fisheries Research Division to
permit an evaluation of the species as

a plant gtazeî in controlling excessive
aquatic weed growths. It is a herbi-
vore that feeds primarily on bottom-
rooted aquatic plants. Its impact on
the New Zealand aquatic environ-
ment is not known, bùt studies are
under way to evaluate its effect on
weed growths of various types, on
water quality, and on the faunas of
the waters into which it is released.
Because the species is very unlikely
to breed naturally in New Zea).and,
controlled releases into selected en-
vironments, primarily lakes and
drainage channels, are regarded as

safe.

At present grass carp are kept in
enclosèd ponds on the campus of the

Forest Research Institute, Rotorua,
in Parkinsons Lake, near Waiuku,
south of Auckland, and in a water-
storage reservoir near Waihi. Fi-sh

released in a farm drain near Edge-
cumbe were subsequently removed.
General release of grass carp into
weed-infested environments is un-
likely for some time and must await
completion of environmental evalu-
ations as well as the development of
hatchery-breeding technology
appropriate for New Zealand
conditions.

Silver carp (H2pophthalmichtþ,s
molotrix) were brought to New Zea-
land in 1969-70; the silver carp is a
filter feeder, living on the aquatic
algae that cause plankton blooms,
and this fish is being investigated by
the Fisheries Research Division as a
possible means of controlling such
plankton bloom problems. Stocks are
held at a hatchery in Hawke's Bay;
fish have been held in an enclosure in
Lake Orakai for several years, and
releases ofthem into a part ofthe lake
occurred in the summer of I97B 79.
Work is also beirig done to develop
technology for breeding and raising

Silver carp (Hypophthalmichthys molotrix), about 120 mm.
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the fish. Early release into the wild
is not expected.

Family Poeciliidae : L¡ve
bearers

The rnosquitofi.sh' (Gambusia

ffi"it) was introduced into New
Zealand in the 1930s in an attempt
to control mosquitoes. Interest was
soon lost, though fish were released
and populations became estatrlished
in some waters in Northland. For
many years it remained little known
and confined to few waters, but in

Mosquitof ish (G ambusia affinisl.
Top: Female, about 25 mm.
Bottom: Male, about 15 mm.

recent years it has appeared in the
Waikato River valley and in Lake
Tarawera. The mosquitofish is a
small and apparently innocuous fish,
but it is regarded as a problem species
that is aggressive; it attacks fish much
larger than itself and preys on the
eggs of other fishes. It reproduces
rapidly.

The sailûn rnolly (Poecilia lati-

þinna) is a tropical species that can
survive only in warm waters; popu-
lations are present in thermal waters
in swamps near Tokaanu at the

Sailfin mollv (Poecilia latipinnal,
about 45 mm.

southern end of Lake Taupo and
remain confined to these swamps by
the colder waters of the lake. Natural
spread of this fish is most unlikely
and it poses no threat to the New
Zealand environment or biota. How-
ever, its survival does show that
indiscriminate dumping of aquarium
fish can result in suitable habitats
becoming colonised.

The guppy, Poecilia reticulata (often
referred to as Lebistes reticulatus), is

also a common tropical aquarium
species that can survive only in warm
waters. There was once a population
in the Waipahihi Stream, flowing
into north-eastern Lake Taupo, but
the population disappeared some
years ago. Recently a population was
discovered in a thermal stream that
flows into the upper Waikato River

Guppy (Poecilia reticulata),
about 15 mm'
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l. C Br¡ggs photograph

Perch (Perca fluviatilisl, about 110 mm.

system. As with the sailfin molly,
spread of the guppy is unlikely and
it probably poses no threat in New
Zealand waters.

Family Percidae : Freshwater
perches

The Europea- perch (Perca fluui-
atilis) was also in the unsuccessful
1864 consignment of fishes to New
Zealand, but was established by
Iater consignments before 1870. It
was liberated widely and remains
widespread and locally abundant in
many parts of New Zealand. It

favours still and gently flowing
waters. Although it is a valued sports
fish in Europe, it has attracted little
attention from anglers in New Zea-
land and remains almost unexploited
here. It is at present being studied in
Hamilton Lake, Hamilton, with a
view to its development and manage-
ment as a sports fish, particularly in
warm, northern waters unsuitable for
trout. Although customarily con-
sidered a "safe" species, it has caused
trouble in Australia, where its release
into a trout lake caused a collapse of
the trout population owing to over-
population ofthe lake by perch.
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Problems with
Problems associated with the intro-

duction of fishes into New Zealand
are various; the preceding discussion
indicates the possibility ol environ-
mental deterioration, as occurs when
European carp are released. Harmful
effects on native fishes follow the
release of some exotics, particularly
trouts and salmons and possibly also
mosquitofish. Potentially harmful
effects may occur in populations of
established sports fish, as has resulted
in Australia gnd Canada.

There is always danger of import-
ation of' diseases when nelt' animals
are introduced, either as developing
eggs or live fish. Thus, the consign-
ment of grass carp sent to New Zea-
Iand from Hong Kong and described
by the donors as disease free was

fish introductions
found to be infested by six exotic
parasites and diseases. Some sal-
monid introduced into New Zezland
was infected with whirling disease
(M2xosoma cerebralis), as a result of
which disease outbreaks have ocur-
red in New Zealand trout populations
in the Otago area, and there is no
reason to suppose that further out-
breaks will not occur in the future.

The prcsent prohibition ou ¿rll

importations of cold-water fishes is

partly to prevent the arrival of
further, possibly more dangerous,
fish diseases. Similarly the quarantin-
ing of imported tropical aquarium
fish is designed to reduce the risk of
diseases, some of them harmful to
man, from reaching New Zealand.

Policy on fish introduction

From time to time there are Pro-
posals to introduce into New Zealand
fresh waters additional game fishes.

Species such as largemouth bass

(Microþterus salmoides), striped bass

lRoccus americanus), and coho salmon
(Oncorh2ncþus kisutch) have been

suggested.

The Freshwater Fisheries Advisory
Council is responsible to the Minister
of Agriculture and Fisheries for ad-
vising him on policy and adminis-
tration of freshwater fisheries in Ne w

Zealand. This includes the giving of
advice on introductions of sPorts
fishes.

The council establishecl a sub-

committee to examine proposals lor
fish introductions and to establish
guidelines to govern any such intro-
cluction. These guidelines are de-
signed to ensure that introductions
are made with proper safeguards
and consideration, that the best
species are considered, and that any
introduction is environmentally safe.
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The guidelines include the follow-
ing: "Having identified a water-type
which would appear suitable to sup-
port a game fish, it would be necessary
to select a specific water body suit-
able for introductions, with detailed
studies of the fauna, fr.ota, chemical,
and physical characteristics. After
this there would need to be selection
of fishes appropriate for the chosen
waters, a suitable quarantine period
for imported fishes, and introduction
of trial stocks of such fishes for con-
trolled studies in artificial pon-ds.
Observations on behaviour, growth,
food, parasites, and diseases would
follow, and once these were com-
pleted, release of disease-free fishes
into an isolated lake could occur, with
a continuing study of the lake en-
vironment, the native biota, and the
introduced fishes. Particular atten-

The importation of all cold-water
fishes into New Zealand is prohibited
under the Animals Act 1967. This
prohibition is aimed at restricting the
entry into New Zealand of fishes
capable of surviving in the wild.
Enforcement is a problem, as it is not
easy to determine what fishes might
survive, and there are now in New
Zealand cichlid species from Africa
which would survive if released.
There are reports of unidentified,
cold-water catfishes in New Zealand
which could also survive.

Release of fishes into the wild is

Law on introducing fishes

tion would be paid to interaction of
the native and introduced faunas.
Subsequently stocks would be re-
leased into a water with a trout
population to examine any inter-
actions with trout. lf'the candidate
for release proved suitable, it would
then be necessary to establish rearing-
hatchery facilities and to develop the
technology to build up stocks of fish
for release, thereby avoiding intro-
duction of further ova or fish. Import-
ant lactors that need to be considered
include the ability of the fish to exist
in areas beyond those contemplated
for release, effects on existing fisheries,
and effects on the native fauna."

These guidelines are now being
applied to the consideration of grass
carp and silyer carp as biological
controls for lake weeds and plankton
blooms.

governed by the Fisheries Act 1908
and the Freshwater Fisheries Regu-
lations 1951, with numerous amend-
ments to both the principal Act and
the regulations. CÌause 94 of the
regulatrons states: "No person shall
liberate any fish or fish ova of any
description whatever in the waters of
any lake, river, or stream within any
acclimatisation district without the
prior written consent of the acclim-
atisation society of that district."
This regulation is designed to control
irrational releases that might disrupt
management of existing fish
populations.
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Of equal importance is clause 96,
r,r'hich states: "No acclimatisation
society shall, without the written
authority in that behalf of the
Director-General of Agriculture and
Fisheries, place, liberate, or introduce
into any lake, river, or stream any
fish or fish ova of any species whatso-
ever which is not already present in
that lake, river, or stream." This
regulation is designed to control the
spreacl of fishes beyond existing
habitats in New Zealand waters.

None of the law relating to conser-
vation of native fishes, preservation
of existing aquatic environments, and
control ol the spread of fishes will be
of any use .while the law is being
flouted. Enforcement is very difficult,
and introduced species, once estab-
lished in new environments, usually
cannot be exterminated without pro-
longed and expensive effort.

In recent years there have been
numerous releases of exotic fishes

into new environments in New Zea-
land rudd and tench'in many areas

of northern New Zealand, mosquito-

fish in the Waikato-Rotorua area,
catfish in southern North Island
waters, and. koi carp in a variety of
areas. It is clear that some releases

have been made in full knowledge of
the law, but others Lrave been made
possibly in ignorance both of the law
and of the potential for problems to
develop.

Little can be done about the
activities of anarchists who deliber-
ately flout the law except to promote
an awareness of the dangers of in-
discriminate fish introductions and
the lav¡s controlling them and to
awaken the concerned Public to
vigilance. However, with increasing
knowledge and appreciation of New
Zealand's native freshwater fishes, a
growing concern for the Proper
management of New Zealand's
valuable sports fisheries, and a well-
developed consciousness of the need
to preserve the environment of New
Zealand, it is hoped that those
persons illegally releasing fish into
new habitats will be curbed and that
those unaware of the law will come
to realise the implications of these

releases.

l5
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