
A fish·killing 
virus 

About 15 or 20 years ago, 
anglers sta rted noticing large 
di~-offs of red fin perch- a 

fish much sough t-after by the 
recreat ional fishing frate rnity 
- in the early summer in lakes 
of nonh-castcrn Victoria. 

The phenomenon has been 
reported a lmost every yea r 
since, nwin ly in Victoria . 
a lthough a few cases have 
occurred further afield in 
sou th-eastern New Sou th 
Wales. At fi rs t nobody took 
much notice. and the large 
mortalities were put down to 

envi ronmen tal effects. But 
now we know d ifferen tly ... 

In 1984, fisheries scientists 
Dr Jeremy Langdon and Dr 
John Humphrcy, from th e 
Austr<tlian Fish Health 
Referenc~ Laboratory. 
decided to investigate. They 
took th ree moribund 
specimens of the little 
fresh-water fish from a massive 
fish-kill in Lake Nillahcootic. 
near Bcnalla. Vie. , and called 
in Dr A lex Hyatt of C."SIRO's 
A ustralian Animal Health 
Laboratories (AAHL). 

The scientists suspected tha t 
they were dea ling with an 
infection. perhaps caused by a 
new or exotic virus. T o test this 

idea. they inoculated rainbow 
trou t cells in culture with 
samples from the most 

da maged o rgans of the dead 
fish. namely the liver. spleen, 
and pancreas. Ten days la ter, 
some of 1 he cult urcd cells were 
seen to be d yi ng. T he effect 
could be reprod uced if nuid 
from this cu lture was added 10 
another. The e lectron 
m icroscopc revealed virus 

particles in the nuid of I he 
<tffccted ce ll cu lturC<;. 

From their size (about 
150-170 nanometrcs in 
diameter, a nanomctrc being 
one-millionth of a millimetre), 
shape, and means of 
m•nuf;lclure in the host cells, 
Dr Hyatt. a virologist. 
concluded tha t these viruses 
belong to a family called the 
iridoviruscs . In the last 10 
years, a number of iridoviruscs 
have been identified overseas 
in amphibians and fish. 

The scien 1 is ts eh ristened the 
new tlnd epizootic 
haematopoie tic necrosis vi rus, 
or EIINV for short. The name 
refers 10 the fact that the 
disease occurs in ou tbreaks (;ln 
epizootic is essentia lly an 
animal equivalent of 
cpidcmic), usually among 
you ng fish when they swam1 
together in shallow waters in 
the early sum mer. and causes 
the destruction (necrosis) of 
their blood-making 
(haematopoietic) tissues, 
which eventually kills most of 
thos.: infected. 

Since identifying the vi rus, 
Dr Hy:m and his colleagues 
have been wo rking on ways of 
quickly dct~cli ng it.111Cy have 
now pe rfected a number of 
immunologically based 
diagnostic tests for it. using 
light o r e lectron microscopy 
and o ther techniques. 

They a lso found tha t the 

vi rus is re markably hardy: it 
can su rvive for more than 100 
days at about 15•c in the 
presence of prorein 
therefore dried-up carcasses or 
fish mucus would be ideal 
h id ing spots. 11 can qu ire 
pos.~ibly survive on fishing ne ts 
and rods , and so can easily 
spread. One thing e ludes it, 
however- it canno t stay a li ve 
for long inside warm-blootled 
creatures: it is completely 
inactivated after 24 hours a t 
4!fC. 

One most uJteresting 
question about the new virus is 
sti ll to be rc.~ol ved: where does 
it come from? Its host, the 
red fin perch (J>ercn Jluvintilis). 
is no t a na tive. Records show 

~.~ 
Aggregates oh •irus particles (black circles) within an infected fl~b 
cell. TI1e cell nucleus is the g.rey lobed r egion at the top; po rtions 
of two other cells e:an be seen in the bottom third of this electron 
micrograph. 

that cu rrent s iocks probably all 
derive from a few English fish 
brought to Tasmania in 1861 
and Vic toria in 1868. Now I he 
species occu•·s in 
south -western Western 
Australia. Tasmania. and the 
south-eastern part of the 
continent , but the Tasmanian 
and Western Australian 
populations are probably not 
i nfcctcd, as no reports of 
S\Jrnmcr mass mortalit ies are 
on record 1 hen.: . 

Did the virus come to 
Austra lia with the orig inal 
specimens from E ngland, o r is 
it native? And if it was recently 
introduced. how many native 
o r o ther introduced species of 
..:ommerci:l l or recrea tional 

importance cou ld it infect? 
At the moment. perch in 

England and o ther European 
count ries arc no t known to be 
infected. Since the initia l 
d.iscovery. Dr Langdon has 
broadened t he investigation 
her~. He tested the virus on 11 
spedcs of native and 
in troduced fresh-water fish. 
assessir1g thei r susceptibility to 
the full-hlown disease. 

Laboratory cxpcrin1cnts on 
transmission of the disease 

cannot prove that fish tha t 
succumbed would necessarily 
do so upon exposure in the 
wild. but the scienti$1S believe 
they would. Some fish o nly 
showed signs of disease when 
actually injected with the 
virus, and t hese species MC 

considered less likely to be 
badl)• affected in the wild. 

T he research showed that 
the native Macquarie perch 
and I he Murray cod were both 

suscepti ble. bu t not the 
Aust:ralian bass. Arnong fish of 
grea 1 est economic 
importance. juve nile rainbow 
trout (com ple te ly unrelated to 
redfi n) also fell vic tim, but the 
Atlantic salmon only 
succumbed when in jectcd. 
Recent ly, two ou tbreaks of the 
d isease in ra inbow trout farms 
in New Sourh Wales and one ln 
Victoria have been confi rn1ed 
- a worrying sign, as 
Australi a is building up an 
export trade of disease-free 
rai nl)ow trout eggs to the rest 
of the world. 

The stud ies conti rmed tha t 
red fin perch was the most 

highly susceptible species 
especra lly t he JUve niles . Older 
fish a r.: inherently less 
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Dead juvenile redfin per(h on the shores of Lake Nillaheootic, Vie. 



of the sma lle r red fin in recent 
ye<ors, detai led fisheries 
statistics are lacking.) Stocking 
infected waterways with 
susceptible fish would clearly 
be unhelpfu l, and reclfin perch 
should not be moved to new 
locations. 

Roger Beckma1111 
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