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Feeding behaviors in many species of Antarctic fish are
strongly influenced by photoperiod and light conditions in the
Antarctic (BARRERA ORO & CASAUX 1990, FANTA et al. 1994, DONATTI

& FANTA 2002). These different feeding strategies are also re-

lated to adaptations of the visual and chemical sensory sys-
tems (MEYER & FANTA 1998, FANTA et al. 1994, 1999, 2001, DONATTI

& FANTA 2001, 2002). Through chemo and photoreception, these
fish may recognize habitat features and presence of prey, preda-
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ABSTRACT. The influence of photoperiod on the ability of Notothenia rossii Richardson, 1844 to detect prey was
studied experimentally. In 12L/12D there was the highest number of individuals stimulated visually and chemi-
cally while in 24D chemical perception was the same as that observed in 12L/12D, the latter being lower than in
24L. The ultrastructure of chemo- and photo-sensory structures, involved in the detection of food, was studied.
The photoreceptor cells of the retina are single and double cones, and rods. Taste buds were concentrated in the
central part of upper and lower lips. Their shape is even, but the size is variable. The olfactory rosette has a
sensory and a non-sensory epithelium, being rich in different mucosubstances. The conclusion was that in
different photoperiods there is a difference in the response to visual and chemical stimulation for prey detection
and that all sensory systems are more stimulated in periods of more luminosity, mainly when there is an
alternation between light and dark periods. Sensory organs are complex when compared to some other Antarc-
tic fish such as Gobionotothen gibberifrons Lönnberg, 1905 and Ophthalmolycus amberensis Tomo, Marshoff & Torno,
1977 but similar to those of N. coriiceps Rchardson, 1844.
KEY WORDS. Chemoreception; microscopy; photoreception.

RESUMO. Comportamento alimentar do peixComportamento alimentar do peixComportamento alimentar do peixComportamento alimentar do peixComportamento alimentar do peixe antártico e antártico e antártico e antártico e antártico NototheniaNototheniaNototheniaNototheniaNotothenia rrrrrossiiossiiossiiossiiossii (Per (Per (Per (Per (Percifcifcifcifcifororororormes:mes:mes:mes:mes: Nototheniidae) Nototheniidae) Nototheniidae) Nototheniidae) Nototheniidae) ememememem
difdifdifdifdiferererererentesentesentesentesentes fffffotoperíodosotoperíodosotoperíodosotoperíodosotoperíodos eeeee aaaaa morfmorfmorfmorfmorfologiaologiaologiaologiaologia funcionalfuncionalfuncionalfuncionalfuncional dasdasdasdasdas estrestrestrestrestruturuturuturuturuturasasasasas quimio-fquimio-fquimio-fquimio-fquimio-fotootootootooto sensorsensorsensorsensorsensoriaisiaisiaisiaisiais usadasusadasusadasusadasusadas nanananana detecçãodetecçãodetecçãodetecçãodetecção
dododododo alimento.alimento.alimento.alimento.alimento. A capacidade de Notothenia rossii Richardson, 1844 detectar presas in diferentes fotoperíodos (24L,
24D e 12L/12D) foi estudada em tanques experimentais. Em 12L/12D houve um maior número de indivíduos
estimulados visual e quimicamente enquanto que em 24D a percepção química foi a mesma que a observada em
12L/12D, sendo este ultimo inferior a 24L. A morfologia das estruturas quimio-foto sensoriais, envolvidas na
detecção do alimento, foi estudada. As células fotorreceptoras da retina são os cones simples e duplos e os
bastonetes. Os botões concentraram-se na região central dos lábios superior e inferior. Seu formato é constante,
mas o tamanho é variável. A rosseta olfatória possui um epitélio sensorial e não sensorial rico mucosubstâncias de
natureza diversa. Podemos concluir que em diferentes fotoperíodos existe uma diferença de resposta na estimulação
visual e química para a detecção de persas e todo o sistema sensorial são mais estimulados em períodos de maior
luminosidade, principalmente quando existe uma alternância entre períodos de luz e escuro. Os órgãos sensoriais
são complexos quando comparados com outros peixes antárticos como Gobionotothen gibberifrons Lönnberg, 1905 e
Ophthalmolycus amberensis Tomo, Marshoff & Torno, 1977) mas similar a Notothenia coriiceps Richardson, 1844.
PALAVRAS-CHAVE. Fotorrecepção; microscopia; quimiorrecepção.
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tors and conspecifics (HARA 1971, 1986, MACDONALD & MONT-
GOMERY 1991). However, due to the seasonally limited light con-
ditions in the Antarctic, a tendency towards dominance of
mechanoreceptors exists in some species, such as nototheniids
(MONTGOMERY & MACDONALD 1987, MONTGOMERY & COOMBS 1992).
Also, chemoreception (including smell, taste and a general
chemical sense, HARA 1971) is complex and in water, all
chemosensory receptors may be stimulated by all chemicals in
the water (VALENTINCIC & CAPRIO 1994). Structural analyses of
the retina in Antarctic nototheniids show no specific retinal
adaptations for low-luminosity vision for species of shallow
waters (MEYER-ROCHOW & KLYNE 1982, EASTMANN 1988).

Commercial fishing in the Antarctic has increased the
importance of understanding the biology of Antarctic fish, such
as N. rossii Richardson, 1844 (TARVERDYIEVA & PINSKAYA 1972). The
most economically important species are in Nototheniidae and
Chaenichthydae (TARGETT 1981), which have long lives, low
fecundity and slow growth compared to other cold water spe-
cies (MCKENNA & SAILA 1991).

Despite the Convention for the Conservation of Antarc-
tic Marine Living Resources, and of the Protocol to the Antarc-
tic Treaty, and their conservation measures, fishing levels have
increased and are now intense for some Antarctic species (SKÓRA

& SOSINSKI 1983, POLICANSKY 1994). Notothenia rossii is an impor-
tant species for its flesh and eggs. In the early 1970s stocks
were depleted, conservation measures were adopted (FISHER &
HUREAU 1985) and today commercial fishing is prohibited until
the stocks recover (CCAMLR 2007).

Little is known of the feeding ecology of N. rossii. Feeding
habits and preferred habitats change ontogenetically (HUREAU

1970, TARVERDYIEVA 1972). It is a voracious predator (GON &
HEEMSTRA 1990). In Admiralty Bay, while amphipods are domi-
nant in the diet year-round, N. rossii favored salps during sum-
mer and polychaetes during the winter (LINKOWSKI et al. 1983). In
Potter Bay, gammarid amphipods were its main prey, yet other
species were common in its diet (CASAUX et al. 1990). In addition
to amphipods, this fish also favors krill (FANTA et al. 2001).

In this context, we compared the ability of Notothenia
rossii to detect prey in different photoperiods by both visual
and chemical means. Also, we examined the structure of the
eyes (retina) and those of chemoreception (olfactory rosette
and labial taste buds). We interpret the structure of the sensory
organs within the context of this species’ foraging ecology to
better understand feeding behavior.

MATERIAL AND METHODS

Notothenia rossii (n = 24) (standard length 36.3 ± 1.0 cm,
mean ± S.D.) were collected in Admiralty Bay (62º09’S, 58º26’W),
King George Island, South Shetland Islands by trammel net, line
and hook. At the Comandante Ferraz Brazilian Antarctic Sta-
tion, fish were acclimated in tanks under controlled environ-
mental conditions: temperature 0.5ºC ± 0.5 (mean ± S.D.), pH
7.0 ± 0.5 and salinity 36.0‰ ± 0.5. Acclimation and tests were

conducted under two photoperiod treatments: 12 h light, 12 h
dark (12L/12D), and 24 h light (24L) and 24 h dark (24D). Light
was provided by a daylight lamp with a gray translucent filter
that reduced light intensity at the bottom of the tanks to 10-15
lux. A soft red lamp and an intensity of one lux  at the bottom
of the tanks simulated darkness following DONATTI & FANTA (1999,
2002).

Two fish in each 500 L aquarium were used to test visual
or chemical stimulation. To test visual perception to detect prey,
a transparent vessel filled with water was placed in a corner of
the tank, with no communication of water between the two
(to eliminate the possibility of chemical perception). An ~6.0
cm piece of fish (1/3 the length of the predator, FANTA & MEYER

1998) was shaken within the vessel to visually stimulate the
predator. The time interval from the immersion of the fish into
the vessel until the moment that the predator clearly responded
was measured. To test chemical stimulation, fish extract was
delivered to the aquarium through a hose. The time interval
from delivery to the response by the predator was measured.
Following FANTA et al. (1999, 2001) and DONATTI & FANTA (2002)
a 10 min maximum interval was used. Four treatments were
used: 1) during light period of 12 h light, 12 h dark (12L/12D),
2) during dark period of 12L/12D, 3) 24L, and 4) 24D. Each
treatment had 15 replicates for visual and chemical stimula-
tion. Fish were not fed for 24 hours prior to each test.

Four variables were used in analyses. 1) The number of
individuals that responded in any recognizable way to the
stimulus, 2) the time interval until response, 3) the number of
times each fish physically attacked the vessel (in the visual test)
and 4) the number times each individual attacked the hose (in
the chemical test). Analysis of variance was used to compare
the photoperiod treatments for each of these four variables.
Significance was considered when p < 0.05. (ZAR 1984).

Retinas, olfactory rosettes, upper and lower lips of 20 fish
were removed after decerebration. For light microscopy (LM),
samples were fixed in Alfac (16 hours), dehydrated in a graded
alcohol series, cleared in xylene and embedded in Paraplast
Plus®. Slides were stained with Haematoxylin and Eosin (H.E.)
(CLARK 1981) for general morphology and Alcian Blue pH 2.5
and pH 1.0, Periodic Acid Schiff (PAS) and Alcian Blue pH 2.5/
PAS to identify mucous secreting cells (CULLING et al. 1985).

For transmission electron microscopy (TEM), samples
were fixed in Karnowski (4 hours), washed in cacodylate buffer
0.2 M (pH 7.2) and post-fixed in 2% osmium tetroxyde in ca-
codylate buffer 0.2 M (pH 7.2) for 1 hour. Material was con-
trasted in blocks with 2% aqueous uranyle acetate for 2 hours
and embedded in Epon 812 (LUFT 1961). Ultra-fine sections were
contrasted in 2% aqueous uranyle acetate solution (WATSON

1958) and plumbous nitrate (REYNOLDS 1963). Analysis was un-
der electron microscope (JEOL-JEM 1200 EX II – Electron Mi-
croscopy Centre – Federal University of Paraná (CME-UFPR)).

For scanning electron microscopy (SEM), samples were
fixed in Karnovsky (4 hours) and washed in cacodylate buffer
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0.2 M (pH 7.2). The critical point was obtained with CO2 in a
Balzers CPD-010 and coated with gold in a Balzers SCD-030.
Microphotographs were obtained in a SEM (JEOL-JSM 6360 LV)
(CME-UFPR).

RESULTS

Number of fish stimulated
Fish responded to both, visual and to chemical stimulus,

at all photoperiod treatments. However, treatments were simi-
lar in the number of fish that responded to the stimulus in the
time interval for both visual and chemical tests (all p > 0.05).
In 24L, somewhat fewer fish responded visually (1.33 ± 0.51,
mean ± S.D.) or chemically (1.44 ± 0.52). In 12L/12D, the num-
ber of individuals stimulated was the same in both the chemi-
cal and visual tests (1.00 ± 0.00). In 24D, fewer fish responded
to visual simulation (0.66 ± 0.57), but chemical perception was
the same as that observed in 12L/12D (1.00 ± 0.00).

Time to response
The time to response was shorter in the photoperiod 12L/

12D treatment (51.33s ± 44.97) than in photoperiod 24L
(216.16s ± 224.50) and 24D (319.33s ± 69.06). Response time
was also shorter for chemical stimulation in the photoperiod
12L/12D (240.00s ± 214.41), 24L (273.66s ± 112.48) and 24D
(273.83s ± 86.94, mean + S.D.). Clearly the fish responded more
rapidly to chemical rather than visual stimuli, yet photoperiod
had no influence on response time in either visual (F2.9 = 1.87,
p = 0.20) or chemical (F2.15 = 0.9, p = 0.91) tests.

Number of attacks on the prey
In the visual test, the number of attacks was greater in the

12L/12D treatment (8.66 ± 6.02) than either 24 L (2.50 ± 2.73,
F2.9 = 5.01, p = 0.03) or 24D, when no attacks occurred. In the
chemical test, all treatments were similar (F2.15 = 1.98, p = 0.17),
ranging from the 24L treatment (1.11 ± 1.42), 24 D (4.50 ± 5.68)
and 12L/12D (4.33 ± 2.30). The prey was accepted similarly by
the experimental animals using both visual and chemical cues
difference between the mean number of attacks in the visual
and chemical tests was insignificant (F1.28 = 0.17, p = 0.67).

Dark and light periods had similar numbers of fish stimu-
lated, response times and numbers of attacks for visual and
chemical tests (all p > 0.05). In the chemical tests, the differ-
ence between the mean initial reaction times to the presence
of the stimulus was insignificant when the light and dark peri-
ods were compared (F1.16 = 0.02, p = 0.88), but there was no
homogeneity in the variances involving the number of attacks
and the number of stimulated fish when the light and dark
periods were compared.

Ultrastructure of the retina
Retinas of N. rossii have pigmented epithelial cells, neu-

rons (e.g. photoreceptor cells) and cells that sustain these neu-
rons (10 layers described for teleost fish). The retinal pigment

epithelium has a single layer of cubic cells, each with a spheri-
cal nucleus, on the basal lamina (Bruch’s membrane) that is
rich in collagen fibers. Melanin granules or pigments are in
the cytoplasm of the pigmented epithelial cells (Fig. 1). Mito-
chondria, endoplasmic reticulum and Golgi complexes are
abundant and located mainly in the basal region of the cells
and in the cytoplasmic membranes detached from the exter-
nal segment of the photoreceptor cells (Fig. 1). The adjacent
epithelial cells are united via junctional complexes (Fig. 2).

Rods in N. rossii are long cylindrical cells with inner and
outer segments, are fragile and may be covered by melanin in
the pigment layer and may be mixed with the outer segments
of the cones (Figs 3 and 4). Rods have calical processes similar
to those found in cones. The accessory outer segment of the
rods and cones have the same origins, yet in the rod it extends
directly inside the accessory outer segment and takes an ec-
centric route inside the limiting membrane. Ultrastructurally,
the outer segment of the rods is similar to that of the cones;
however, the double membranes are not continuous with the
extracellular space (Fig. 4).

The cones in N. rossii are variable. They may be single
(single inner segment) or double (two inner segments of the
same type and size fused together), but both are elongated with
two distinct segments. The inner segment is rich in mitochon-
dria while the outer is formed by a stack of bimembranous
disks or double-membraned sacs in the shape of disks or lamel-
lae (Figs 5 and 6). The nuclei of the cones are located in the
outer nuclear layer, together with the nuclei of the rods. A bar-
rier of fine calical processes originates in the apical portion
surrounding the distal region of the inner segments of the cones
(Figs 6 and 7). The outer segments of the cones are surrounded
by, but not in contact with, calical processes.

An accessory outer segment of the cone emerges from
the region of the connecting cilium as a lateral process that
runs along the outer segment (Fig. 6). The accessory outer seg-
ment contains an amorphous substance with a slightly granu-
lar matrix, but without biological membranes. Calical processes
are not present. Müller cells have apical microvilli in the myoid
region of the cones (Fig. 8). These regions of interaction among
photoreceptors form the outer limiting membrane.

Ultrastructure of the olfactory rosette
A pair of olfactory organs have a variable shape, from

oval to semi-spherical, in the olfactory chamber below the skin
of the nostrils. The olfactory epithelium is arranged in two rows
of parallel lamellae (26 ± 7.56), perpendicular to a central raphe
formed by loose conjunctive tissue comprising elastic reticular
fibres, collagen and blood and lymphatic capillaries. Epithe-
lium comprises the sides of each lamella with regions having
sensory and non-sensory characteristics. Epithelium with non-
sensory characteristics is in the peripheral parts of the lamella
and has many mucous cells. The epithelium with sensory char-
acteristics forms a continuous layer resting on the basal mem-
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brane and covers the central part of the olfactory lamellae (Figs
9-12). The olfactory epithelium comprises small spherical cells
with a spherical nucleus that occupies most of the cell. They
are located mainly in the intermediary and superficial region
of the epithelium.

Sensory cells are bipolar neurons with long processes
towards the surface that become cilia on the surface (Figs 11
and 12). They have granular endoplasmic reticulum and paral-
lel well-developed Golgi complexes, neurotubules and mito-
chondria. Long axons originated from the basal regions of these
neurones form the olfactory nerve.

Close to the sensory cells are the support cells, columnar
in shape, with the nucleus located in the middle or apical re-
gion of the olfactory epithelium. Junction complexes and des-
mosomes are observed both between the cells of the basal re-
gion and between the cells of the apical region of the epithe-
lium (Fig. 10). Desmosomes join support cells and sensory cells

and support cells present microvilli on the surface. These mi-
crovilli project into the interior of the layer of mucous that
covers the epithelium.

The non-sensory epithelium surface is irregular, with deep
gaps and many mucous cells (Figs 13 and 14). Also, long super-
ficial folds, and microvilli form a kind of labyrinth, and are
generally associated with mucous cells (Fig. 13). Goblet cells
with mucous secretion mostly occur in the free margins of the
rosette. Goblet cells have a small basal region of cytoplasm
with a nucleus, mitochondria, granular endoplasmic reticulum
and a well-developed Golgi apparatus. Depending upon the
phase of secretory activity, the appearance and the size of the
goblet cells vary: when cells are larger mucous granules are
nearer the surface (Fig. 14).

Mucous cells secrete neutral mucous as detected by the
positive reaction to the PAS technique. Carboxylated and sul-
phated acid mucous, indicated by the positive reaction to Alcian

Figures 1-8. (1-4) Retinal pigment epithelium and rods of Notothenia rossii: (1) general aspect of the retinal pigment epithelium.
Melanin pigment (thick arrow), detached membranes of the external segment of photoreceptors (asterisk), mitochondria (thin arrow)
and lipid droplets (star) (scale: 2 µm); (2) detail of the retinal pigment epithelium. Desmossomes (thin arrow) and melanin pigment
(thick arrow) (scale: 0.2 µm); (3) rods with inner segment (star) and outer segment (asterisk) (scale: 5 µm); (4) details of the rods. Inner
segment rich in mitochondria (star) and the outer segment with bimembranous lamellae (asterisk) (scale: 1 µm); (5-8) Cones of Notothenia
rossii: (5) double cones with inner segment (star) and outer segment (asterisk) (scale: 5 µm); (6) single cones with inner segment (thick
arrow), outer segment (asterisk), accessory outer segment (small star) and calycal process (thin arrow) (scale: 2 µm); (7) detail of the
calycal process (arrow). Observe the cones with outer segment (asterisk) (scale: 0.5 µm); (8) cones with inner segment (star), outer
segment (asterisk) and appendices of Müller cells (scale: 10 µm). Figures 1-7 = TEM, Figure 8 = SEM.
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Figures 9-14. (9-12) Olfactory rosette of Notothenia rossii: (9) sensory epithelium with many mitochondria (star) and endoplasmic reticu-
lum (arrow) (scale: 2 µm); (10) desmossomes (arrow) are between the cells of the epithelium (asterisk) (scale: 0.5 µm); (11) sensory cells
(asterisk) emitting long processes toward the surface and are exteriorized in the form of cilia (arrow) (scale: 10 µm); (12) detail of the cilia
(thick arrow). Sensory cells (asterisk) and the microtubules (thin arrow) (scale: 0.5 µm); (13-14) olfactory rosette of Notothenia rossii: (13)
surface of the non-sensory epithelium with microridges (thin arrow) and mucous cells (thick arrow) (scale: 10 µm); (14) details of the
mucous cells (star). Nucleus of the non-sensory cells (asterisk) (scale: 2 µm). Figures 9, 10, 12 and 14 = TEM, Figure 11  and 13 = SEM.

Blue pH 2.5 and pH 1.0, respectively, were also found. The tech-
nique of Alcian Blue pH 2.5/PAS indicated that some cells pos-
sess both carboxylated acid mucous and neutral mucous.

Ultrastructure of the lips
The epidermis of both lips is broad with a variable num-

ber of cell layers, in which three layers stand out – basal, inter-
mediate and surface (Fig. 15). The basal epithelial layer com-
prises cylindrical cells with oval to elongate nuclei, supported
by a broad basal membrane (Figs 15 and 16). The intermediate
region has elongated cells with the two extremities tapering
off and forming a strongly united epithelium. Nearer the basal
region, the nuclei are elongated and are more spherical closer
to the apical region. All epithelium layers are strongly cohe-

sive through a large quantity of desmosomes and hemides-
mosomes, depending on the location (Fig. 17). Connective tis-
sue is dense and made up of elastic and collagen fibers (Fig.
16). The apical layer is made up of squamous cells, with two to
three layers, depending on the epithelial region. Viewed super-
ficially, the cells are covered by short or punctiform microridges
(Fig. 18).

Small numbers of mucous cells are on both lips, with the
greatest concentration laterally. Mucous cells are globular and
the nuclei are flat basolaterally. The mucous reacts positively
to Alcian Blue pH 2.5 and to PAS and weakly to Alcian Blue pH
1.0, indicating neutral carboxylated mucous and a small quan-
tity of sulphated mucous. These cells stand out from the epi-
thelial cells from the inner layer because they become larger

13

14

9 10

11 12
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nearer the epithelial surface to release their content.
The upper lip has, in the central region, a slightly irregu-

lar surface with small protuberances and gaps. This surface
becomes more irregular near the edges. Taste buds, of constant
shape but variable size, are abundant in the central part of the
lip (Figs 18-20). Taste buds have basal cells and support cells,
with light nuclei in the middle. Sensory cells, with dark nuclei,
are between support cells from which cytoplasmic processes
extende towards the epithelial surface, where they become sen-
sory (visible superficially, Fig. 20). Sensory cells are surrounded
by undifferentiated epithelial cells covered by microridges. The
taste buds of Notothenia rossii are elongated, between 100 and
130 µm in height. Many folds of microvilli are found on the
apical pole of the taste bud.

DISCUSSION

Notothenia rossii is an excellent biological model for the
study of sensory systems in teleost fish due to its ecological
plasticity, wide geographical distribution (GON & HEEMSTRA 1990)
and life cycle with its changes in the diet, distribution and
growth (HUREAU 1970, TARVERDYIEVA 1972, BURCHETT 1983a). Mor-
phological organization of sensory organs and their integra-
tion with fish response to sensory stimuli, are important for
understanding the ecology and behavior of the species. More
than one sensory system is probably always used by foraging
fish to find food, hence it is difficult to generalize the relative
importance of the roles of chemo and photoreception in the
capture of prey. In aquatic systems smell and taste are carried

Figures 15-18. Lips of Notothenia rossii: (15) basal layer of the epithelium (star). Conjunctive tissue (arrow), nucleus of the epithelial cell
(asterisk) (scale: 10 µm); (16) detail of the basal layer of the epithelium (star). Basal membrane (thick arrow), conjunctive tissue rich of
collagen fibers (asterisk), folding the membrane (thin arrow) (scale: 1 µm); (17) horizontal section showing the cells of the epithelium
(star) strongly united through desmossomes (arrow). Nucleus of the epithelial cell (asterisk) (scale: 1 µm); (18) taste buds (asterisk) in
the lips surrounded by concentric layers of epithelial cells (arrow) (scale: 0.1 µm). Figures 15-17 = TEM, Figure 18 = SEM.
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in aqueous solutions. Smell is considered perception at a dis-
tance while taste requires contact of the element with the sen-
sory structure (HARA 1971). Photoreception is also perception
at a distance and depends on a complex retinal structure formed
by photoreceptor cells, cones and rods.

When light was constant (photoperiod 24L), individuals
were stimulated both chemically and visually, yet reactions were
fewer and slower than during alternating periods of light and
dark. In constant darkness with red light response to visual
cues was least while response to chemical cues was similar to
that of 12L/12D. Apparently in nature, N. rossi feeds less dur-
ing winter than during summer, even when prey are abundant
(BURCHETT 1983a). Nototheniids are slow-swimming carnivores
in general (EKAU 1991): for example, N. coriiceps Richardson,
1844, is a sedentary species with limited mobility, at least at
the end of spring and summer (BARRERA-ORO & CASAUX 1990,
RIOS & FANTA 1998).

Notothenia rossii feeds opportunistically on prey when it is
more abundant and more easily caught (BURCHETT 1983b). Mor-
phological analysis of the sensory structures may demonstrate
this capacity. Cone and rod photoreceptors along with taste buds
on the upper and lower lips, and an olfactory rosette with a
sensory and a non-sensory epithelium rich in mucous are char-
acteristics that help these fish to detect and select food.

Photoperiods and the stimuli (chemical or visual) had
similar response intervals. However, the shortest reaction time
to the visual or chemical stimulus occurred with light, mainly
in 12L/12D. Notothenia rossii reacts more readily to prey when
stimulated visually. This may haven been due to the method-
ology of constant motion of the piece of fish used as a stimu-
lus during the entire experiment. Prey should be sufficiently

mobile to stimulate fish (DUARTE & MORENO 1981) and, in N.
coriiceps, pursuit of L. nudifrons began immediately once it be-
gan to swim away (FANTA 1999). In this context, perhaps an
improvement on the experiment would be to include live bait,
such as fish, krill or amphipods.

Sensory organs of N. rossii are complex when compared
to some other Antarctic fish such as Gobionotothen gibberifrons
Lönnberg, 1905 or Ophthalmolycus amberensis Tomo, Marshoff
& Torno, 1977, but similar to those of N. coriiceps Richardson,
1844, Trematomus newnesi Boulenger, 1902, and Lepidonotothen
nudifrons Lönnberg, 1905 (GRÖTZNER & FANTA 1998, MEYER & FANTA

1998, FANTA et al. 1999, 2001, DONATTI & FANTA 2001, 2002).
With behavioral experiments and associated analysis of mor-
phological structures permits a better understanding of feed-
ing behaviors. Here we show that fish are more active foragers
in light and under an alternating daylight regime.
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