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Abstract
Screening of sea bass and sea bream for lens changes was carried out on three modern fish farms
in Greece at different localisations and farming conditions. The fish were randomly caught with
a dip-net for examination and were of different ages and weights. Small cataract changes were
diagnosed in 11.9% of the examined sea bream, while only four of 102 examined sea bass (2.9%)
showed small cataract changes. Osmotic lens changes were observed in a considerable number
of the small sea bass, as well as in some of the larger bass after anaesthesia, while the same effect
was not found in the sea bream examined. In addition, ocular changes, including panophthalmi-
tis, rupture of the globe and uveitis were diagnosed in a few fish in poor condition. The results of
the study indicate that cataracts may develop in the two species studied, especially in the sea
bream, and that the situation should be monitored as Mediterranean fish farming industry is
intensified.

Introduction
During recent years, cataract (opacity of the
lens) has been diagnosed with increasing fre-
quency in farmed fish of different species,
both in Norway and in other countries with a
modern fish farming industry. The highest
incidence has been found in the Atlantic
salmon (Wall, 1998, Ersdal et al., 1999), but
cataract is also diagnosed in the farmed hali-
but and rainbow trout (Williams et al., 1995,
E. Bjerkås, personal observation) and in Arc-
tic char (P. Pylkkö, personal communication).
Minor lens changes may not affect the fish,
while more extended changes will lead to re-
duced vision or blindness. Most farmed fish
are dependent upon eyesight for normal feed
uptake, and consequently, fish with cataract
show poorer performance than normal fish.

Several factors have been reported to cause
cataract in fish, including nutrient deficien-
cies (Hughes, 1985), rapid changes in water
salinity and temperature (Iwata et al., 1987,
Bruno and Raynard, 1994, Bjerkås et al., 1998),
as well as a relation between rapid fluctua-
tion in water temperature and cataract
(Bjerkås and Bjørnestad, 1999). A relation to
rapid growth has been shown in the Atlantic
salmon (Bjerkas et al., 1996, Waagbø et al., 1996,
Waagbø et al., 1998), and there is also a rela-
tion between fluctuation in water temperature
and growth of the fish  (Jobling, 1996). In ad-
dition, it is possible that special features of the
fish lens with low water content and a crys-
tallin composition different from mammals
(Cobb et al., 1968, Chiou et al., 1987, Ahrend et

al., 1999) may render it more susceptible to
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cataract formation. Cataract in modern fish
farming, however, seems to be a production-
related disease of multifactorial origin
(Midtlyng et al., 1999). Cataract may also de-
velop secondary to other diseases in the eye,
as has been suspected in the farmed halibut.
With more intensified fish farming, it may be
expected that cataract will occur with increas-
ing frequency also in farmed fish species other
than those previously described in the litera-
ture.

Based on the increasing problems regarding
cataract in farmed fish, an international group
consisting of scientists from different fields
within the fish farming industry has been es-
tablished by the EU for concerted actions. The
described examinations of sea bass and sea
bream were carried out as part of the group’s
efforts to gather background data on cataract
incidence in different fish species.

Material and methods
Sea bass (Dicentrarchus labrax L) and sea bream
(Sparus aurata L) from three Greek fish farms
were examined on three consecutive days in
June 1999. The farms were selected because
of their different locations, farming standards
and feed brands used. Both sea bass and sea
bream were farmed in all three farms, al-
though in separate cages. Maximum stocking
density was the same in all three farms, 15kg/
m3 harvested size fish.

Farm 1 was situated in an enclosed bay in
southeastern Greece. Both fish species were
hatched in the farm’s own hatchery and were
kept in square steel cages 4.8x6.4m, 4.5m deep.
The farm had automatic computerized pneu-
matic feeding with BioMar feed for large fish,
while fry were fed manually. Farm 2 was situ-

ated in a wide, shallow bay. The fish had been
bought as fry and were kept in square steel
cages, 15x7m, 7m deep. Feeding was by hand
or cannon with Dibaq extruded pellets. Farm
3 was localised to a deep bay. The fish had
been bought as fry and were kept in square
plastic cages, 7x7m, 8m deep. The fish were
fed by automatic feeders with Trouw feed. The
general health condition of the fish was good
in all three farms.

Initial eye examinations on Farm 1 were per-
formed at the cage with a headlight and 90D
lens. Twelve healthy fish and three fish in poor
condition were brought to the laboratory on
shore for more detailed examination under
darkened conditions with a Kowa SL-5 slit
lamp-biomicroscope, 15x magnification. The
eye examinations of all the examined fish on
the two other farms were performed by slit
lamp biomicroscopy in a darkened room.

Examination of sea bass
The sea bass on Farm 1 had been released four
months earlier, the average weight at exami-
nation being 4g. Sixty fish were caught at ran-
dom by a dip-net and anaesthetised in ben-
zocaine (50mg/l) before examination at the
cage. Sixteen of these fish were brought to the
laboratory for later slit lamp examination. The
fish on Farm 2 were larger. They had been
released 12 months earlier and had an aver-
age weight of about 200g. Thirty-one ran-
domly caught fish and two fish in poor con-
dition were examined under phenoxyethanol
anaesthesia (0.5ml/l). The fish on Farm 3 had
been bought as fry and released 15 months
earlier. Average weight was approximately
240g. Eleven fish were caught, brought on
shore to the laboratory and anaesthetised in
phenoxyethanol before examination.
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Examination of sea bream
The sea bream on Farm 1 had been released
six months earlier, and the average weight at
examination was about 35g. Seventy-two fish
were anaesthetised with benzocaine in the
same dosage as previously described and ex-
amined on site. Three of the fish were in poor
condition, while the other 69 were randomly
caught with a dip-net. Twenty-eight fish, in-
cluding the three moribund, were re-exam-
ined with the slit lamp. The sea bream on
Farm 2 had been released 12 months earlier
and had an average weight of approximately
250g at the time of examination. Forty-nine
fish were caught at random and examined
after phenoxyethanol anaesthesia. The fish on
Farm 3 were the oldest, they had been released
22 months earlier and weighed on average
about 300g at the time of examination. Thirty-
four randomly caught fish were anaesthetised
with phenoxyethanol and examined with the
slit lamp biomicroscope.

Results
The results of the examinations are given in
Table 1.  A difference in cataract incidence was
found between the two species (Chi square
test, p<0,05). There was a difference in cata-
ract incidence in sea bream between the three
farms (p<0,01), but no difference between the
farms for sea bass (p<0,1). The small number
of affected sea bass makes it difficult to evalu-
ate the statistical significance of this finding,
however.

Sea bass
Of the 60 fish examined on Farm 1, one had a
small unilateral cataract located in the poste-
rior cortex. None of the other examined fish
showed signs of cataract or other permanent
eye damage. However, the majority of the fish
anaesthetised in benzocaine very rapidly de-
veloped bilateral osmotic lens changes, mani-
fested as a poorly demarcated opacity along
the suture line in the anterior part of the lens
(Figure 1). Exposure of similar sized sea bass
to poorly oxygenated water for more than 30
minutes, or anaesthesia with phenoxyethanol,
did not produce the same lens changes. How-
ever, large sea bass anaesthetised in
phenoxyethanol in Farm 3 developed similar
osmotic changes, although not to the same

Figure 1. Osmotic lens changes in the sea bass can
be seen as a cloudy opacity in the anterior part of
the lens (arrow).

Cataract changes diagnosed in randomly caught fish of different sizes in three farms in Greece.
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extent. In comparison, osmotic changes were
not diagnosed in any of the sea bream exam-
ined. In the 31 randomly caught sea bass ex-
amined on Farm 2, minor cataract changes
were diagnosed in three fish. In addition,
there were two fish with panophthalmitis
(Figure 2). No cataract changes were recorded
in the examined sea bass from Farm 3. How-
ever, the previously described osmotic lens
changes were found in most of the examined
fish.

Sea bream
Of the 72 fish examined on Farm 1, three were
in poor condition and showed ocular lesions
including panophthalmitis, keratitis and com-
plete cataract. Of the other 69 examined fish,
12 showed minor cataract changes. Otherwise,
the eyes were normal. The cataracts were lo-
cated in the anterior and/or posterior subcap-
sular cortex.  On Farm 2, 39 of the 49 randomly
caught fish were normal-eyed, whereas six
showed anterior subcapsular cataract changes
(Figure 3). Three other fish had corneal inju-

ries, and one fish showed signs of ocular in-
flammation.  There were no cases of cataract
diagnosed in the 34 sea bream examined on
Farm 3. One fish showed minor corneal abra-
sions.

Discussion
The results of the examinations show that
cataract can be found also in farmed fish spe-
cies other than the ones previously described
in the literature. The reason for a difference
in cataract incidence between sea bass and sea
bream, the sea bream being more frequently
affected, and between the three farms in this
study is difficult to ascertain. Farming condi-
tions and number of fish within the cages
were equal for the two species on each farm.
Difference in activity and behaviour may
theoretically cause eye damage, but this is
more likely to be trauma, which was not a fre-
quent finding in this study. Cataract was also
diagnosed in two different age groups of sea
bream in Farm 1 and Farm 2. No case of cata-
ract was diagnosed in sea bream in Farm 3.

Figure 3. Cataract in the anterior cortex of a sea
bream (arrow).

Figure 2. Cataract secondary to panophthalmitis in
a sea bass. The pupil is small and irregular, and
there is increased pigmentation of the cornea.
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Although the statistic evaluation of the dif-
ferences between the three farms is uncertain
because of the small and uneven numbers,
this may still reflect differences in farming
conditions. Further studies are necessary to
establish the potential significance of factors
including feeding and growth pattern in dif-
ferent farms.

The diagnosed cataract changes were found
in the anterior and posterior cortex of the lens.
This corresponds with the findings in other
fish species, with initial hydrophic swelling
of lens cortex fibres and later lysis of fibres,
and attempted fibre regeneration resulting in
epithelial hyperplasia, especially at the ante-
rior pole, as described by Wilcock and Dukes
(1989).

The intraocular inflammation diagnosed in
some of the fish, which were moribund or in
poor condition, may be just one sign of gen-
eralised infection. Different agents, including
Aeromonas sp. and Vibrio sp. are known causes
of ocular inflammatory changes in fish
(Eggset and Gudmundsdottir, 1999, Larsen
and Pedersen, 1999).

The osmotic swelling of lens fibres in the an-
terior part of the lens in the sea bass is an in-
teresting finding. The corneal epithelium is
the major regulator of water uptake in the fish
cornea, and rapid changes in salinity due to
high permeability may lead to influx of wa-
ter into the anterior chamber and subsequent
water uptake in the lens, which is normally
held in a relatively dehydrated state. A dif-
ference in the ability of water absorption ex-
ists between freshwater and seawater fish
(Smelser 1962), but inter-species differences
in seawater fish have not been extensively

studied. The osmotic effect on the lens may
be reversible (Iwata, 1987), but serious or re-
peated osmotic stress may also lead to per-
manent damage (Bjerkås et al., 1998). Osmotic
changes were found in the anterior lens in the
small sea bass after exposure to benzocaine
and in larger fish after phenoxyethanol anaes-
thesia. A species difference in susceptibility
to osmotic stress on the lens has formerly not
been described, but it is known from fish
farming in the Mediterranean that after heavy
thunderstorms and rainfalls the sea bass tend
to get transient white eyes (A. Prapas, per-
sonal observation). The effect of repeated os-
motic stress on sea bass lenses has not been
investigated, but as the cataract frequency was
low in the sea bass compared to the sea bream
in this study, mild osmotic changes do not
appear to have a severe permanent impact on
the lens.

At present, cataract does not represent the
same problem in farmed sea bass and sea
bream in Greece as in the farmed salmon of
Northern Europe. However, small cataract
changes, although not disturbing the vision
of the fish significantly, were diagnosed in
both species, and in almost 12% of the exam-
ined sea bream. This finding establishes cata-
ract as a potential future cause of economic
loss in Greek fish farming, and the situation
should be monitored as farming is intensified,
for both economic and animal welfare rea-
sons.
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