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Abstract
Five commonly imported freshwater ornamental fish: Poecilia reticulata (guppy); Xiphophorus
maculatus (platy); Paracheirodon innesi (neon tetra); Paracheirodon axelrodi (cardinal tetra); and
Gyrinocheilus aymonieri (sucking catfish), 361 individuals in total, were examined for parasites
immediately after being released from quarantine in Australia. Ten parasites species were found:
Camallanus cotti; Centrocestus formosanus; Bothriocephalus acheilognathi; Urocleidoides reticulatus; Tet-
rahymena corlissi; Chilodonella piscicola; Hexamita sp.; Cryptobia sp.; Chloromyxum sp.; and an uni-
dentified larval nematode. Though shipments had come from up to five different exporting com-
panies, parasite prevalence was uniformly high. We suggest that prior to release, fish trans-
ported internationally should be checked for high risk pathogens such as Camallanus cotti, B.
acheilognathi and Centrocestus formosanus, and treated for common infections such as Hexamita
sp., Cryptobia sp. T. corlissi and Chilodonella piscicola to inhibit the spread of disease and enhance
the survival of the fish.

Introduction
The seven million freshwater ornamental fish
imported into Australia each year are subject
to a quarantine period of at least 7 to 14 days,
depending on the species. The occurrance of
parasites in ornamental fish imported into
Australia has been well documented
(Humphrey, 1995). We aimed to determine the
prevalence of some of these parasites in fish
released from quarantine and in a subsequent
exercise evaluate the risks they posed to Aus-
tralian native fauna.

Materials and Methods
Five of the most frequently imported fish spe-
cies were studied: Poecilia reticulata (guppy);
Xiphophorus maculatus (platy); Paracheirodon

innesi (neon tetra); Paracheirodon axelrodi (car-
dinal tetra); and Gyrinocheilus aymonieri (suck-
ing catfish). Samples of approximately 10 fish

were taken from each of the imported ship-
ments as they were released from quarantine.
Fish were anaesthetised in a solution of ben-
zocaine, pithed, killed, and complete
parasitological examination undertaken.

Parasites were observed and measured fresh,
then permanently mounted where possible.
Nematodes were fixed in Berland’s fixative
and post-fixed in 10% formalin. Cestodes and
monogeneans were killed in near boiling wa-
ter, post-fixed in 10% formalin and stained
using Mayer’s Hematoxylin. Specimens were
dehydrated through a series of graded alco-
hol solutions (70%, 80%, 90%, 95% and 100%),
cleared in toluene and mounted Depex.
Encysted metacercariae were agitated in sa-
line to disrupt the cyst wall and the worms
were examined live under a compound mi-
croscope.
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Ciliates and flagellates were preserved in
Bouin’s fixative. Myxosporeans were pre-
served in 10% formalin. Specimens were de-
hydrated in methanol for 7 seconds, stained
in Hemacolor for 3 seconds, destained in HCl
for 5 seconds, and mounted in Depex.

Results
Poecilia reticulata
Of the 8 shipments of P. reticulata examined
(79 fish), 3 harboured parasitic infections (Ta-
ble 1). Shipments originated from 2 exporters
in Singapore (Exporter A and Exporter B). Five
parasites were found: Camallanus cotti; Both-

riocephalus acheilognathi; Centrocestus

formosanus; Tetrahymena corlissi; and
Urocleidoides reticulatus (Table 2). The nema-
tode C. cotti has an anterior buccal capsule that
is laterally compressed and composed of 2
valves and a basal ring. The specimens recov-
ered agreed with descriptions of C. cotti in
Rigby et al (1997). The Asian fish tapeworm,
B. acheilognathi, has a scolex that contains 2
longitudinally elongated bothria and an api-
cal disk. The scolex is considered diagnostic
of this species and the specimens recovered
agree with descriptions in Pool & Chubb
(1985). There are two characteristic features

of C. formosanus metacercariae enabling it to
be indentified from other heterophyid
metacercariae: two rows of circumoral spines
surrounding the mouth and the very dark ‘X’
shaped excretory vesicle (Chen, 1942). The
ciliate, T. corlissi had a pyriform body that
measured 35 - 63 mm long and 18 - 41 mm
wide. The specimens agreed with descriptions
of T. corlissi in Hoffman et al (1975). Mortality
occurred in shipments infected with T. corlissi.
The monogenean, U. reticulatus, has a haptor
that is considered diagnostic for this species
and the specimens recovered agreed with de-
scriptions in Ergens & Moravec (1989).

Xiphophorus maculatus
Of the 7 shipments of X. maculatus examined
(67 fish), 3 harboured parasitic infections (Ta-
ble 1). Three parasites were identified: B.

acheilognathi; C. formosanus; and U. reticulatus

(Table 2). All shipments originated from one
exporter in Singapore (Exporter A).

Paracheirodon innesi
All 8 shipments of P. innesi examined (76 fish)
harboured Hexamita sp. infections (Table 2).
Chilodonella piscicola was found in one ship-
ment. The shipments originated from 4 dif-
ferent exporters from Singapore (Exporter A

seicepShsiF ylimaFhsiF hsiF.oN.gvA
tnempihSrep

stnempihS.oN
denimaxE

stnempihS.oN
detcefnI

ataluciterailiceoP eadiiliceoP 0781 8 3

surohpohpiX
sutalucam

eadiiliceoP 0562 7 3

nodoriehcaraP
isenni

eadicarahC 0995 8 8

nodoriehcaraP
idorlexa

eadicarahC 0762 8 7

suliehconiryG
ireinomya

eadiliehconiryG 0722 6 6

Table 1. Imported ornamental fish examined for parasites
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and Exporter B), Indonesia (Exporter C) and
Hong Kong (Exporter D). Specimens of Hex-

amita sp. were pyriform shaped and measured
12 - 18 mm long and 7 - 10 mm wide with two
ovoid nuclei in the anterior end of the body.
Specimens of C. piscicola measured 38 - 41 mm
long and 24 - 36 mm wide and agreed with
descriptions in Lom (1995).

Paracheirodon axelrodi
Eight shipments of P. axelrodi  (79 fish) were
examined with 7 shipments harbouring a lar-
val nematode in the mesentery of the gut (Ta-
ble 2). Hexamita sp. was found in one ship-
ment. The shipments originated from two
exporters in Singapore (Exporter A and Ex-
porter B) and an exporter in Germany (Ex-
porter E).

Gyrinocheilus aymonieri
Six shipments of G. aymonieri (60 fish) were
examined with all harbouring Cryptobia sp.
infections in the gut (Table 2). Chloromyxum

sp. was found in the gall bladder of infected
fish in 4 shipments. The shipments originated
from 2 exporters in Singapore (Exporter A and
Exporter B). These specimens could not be
described to a species level because TEM and
SEM was not undertaken.

Discussion
Several issues from the results of this study
arise that concern Australia and other coun-
tries importing ornamental fish. Parasitic in-
fections were found in 27 of the 38 shipments
of fish examined and parasite prevalence was
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Table 2. Parasites found in shipments of imported ornamental fish
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uniformly high. There was also no significant
difference between the fish exporters in the
health or level of parasitic infections of the
species of fish examined. For example, the 8
shipments of P. innesi originated from four
different exporters from 3 countries (Singa-
pore, Indonesia and Hong Kong), yet all har-
boured Hexamita sp. infections. This possibly
indicates that the fish were obtained from a
common source. Also of concern to import-
ing countries is that some fish are exported
continually infected with the same species of
parasite. This was found with P. innesi (Hex-

amita sp.), P. axelrodi (larval nematodes) and
G. aymonieri (Cryptobia sp. and Chloromyxum

sp.). This indicated that few of the exporters
treated fish for parasites prior to exportation
and thus transported fish with exotic parasites
to foreign countries. Treatments for related
parasites are widely available and the preva-
lence of parasites in imported shipments
would be reduced by treating fish prior to
export or upon arrival in an importing coun-
try.

There are potentially large numbers of un-
known and undescribed parasites being trans-
ported world wide with the trade of ornamen-
tal fish. For example, Cryptobia sp. and
Chloromyxum sp. were recorded from G.

aymonieri and these are the first recorded para-
sites from this host. It is likely that these are
undescribed parasites because of the geo-
graphic isolation of G. aymonieri in its natural
environment and the distant relation of this
species to other hosts of these parasites. Ad-
ditionally, there are potentially a number of
wild caught species that harbour a range of
undescribed parasites because the parasite
fauna in some locations is largely unknown
(Subasinghe et al., 1998). For example, P.

axelrodi is a characid that is caught in the wild,
characteristic of most characids from South
America used in the aquarium trade (Nelson,
1996). Few of the parasites from fish of South
America and Asia have been described
(Moravec et al., 1997, Subasinghe et al., 1998).
Thus, many undescribed parasites could be
entering importing countries with imported
fish.

Exporting conditions in the aquarium indus-
try allow parasites with a direct life-cycle to
attain a high prevalence of infection. The high
host population density experienced during
export facilitates the transmission and repro-
duction of protozoa such as Hexamita sp.,
Cryptobia sp., T. corlissi and C. piscicola. The
concern to importers is that the potential ex-
ists for these facultative parasites to become
pathogenic. In the crowded conditions of in-
ternational transport, these parasites can be
detrimental to their host, as witnessed with
T. corlissi infecting P. reticulata.

There is a high probability that the parasites
identified from P. reticulata and X. maculatus

will continue to enter importing countries
with these fish and other poeciliids bred in
Asia for the aquarium trade. Poeciliids are
bred in small semi-intensive farms in Thai-
land, Malaysia, Singapore and the Philippines
that commonly resemble small outdoors
ponds (Biffar, 1997). Parasites with complex
life-cycles, such as Centrocestus formosanus,
Camallanus cotti and B. acheilognathi are able
to infect fish because the ponds contain small
copepods and snails infected with develop-
ing stages of each parasites (Dulin, 1977).
Poeciliids commonly interbreed and the para-
site fauna for all members of the family may
be very similar (Harris, 1986). The trading of
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fish in between ponds for breeding purposes
allows for parasitic dispersal among poeciliids
bred in Asia.

The results of this study demonstrate that
parasites are being transported around the
world with the aquarium trade. Treatment of
fish prior to export or upon arrival in an im-
porting country for known parasites will
minimise the risk of future parasite entry and
further parasite dispersal.
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