SCIENTIFIC CORRESPONDENCE

Climbing perch (Anabas testudineus Bloch) recognizes members of

familiar shoals

Though fishes were once considered as
organisms with three-second memory,
recently it has been shown that they ex-
hibit complex abilities like intraspecific
and inter-specific communication skills,
cooperation in the context of predator de-
tection, capacity to transmit cultural tra-
ditions!, and capability for individual
recognition of shoal mates’™. Individual
recognition of conspecifics is an expression
of higher cognitive abilities of a species
and is important in the context of deci-
sion-making’ like mate choice®, school
selection’, and anti-predator behaviour®.
The ability to discriminate familiar from
unfamiliar conspecifics’ has been dem-
onstrated in a wide variety of fish species
like bluegill sunfish?, three-spined stick-
lebackss, fathead minnows4, etc.

It has been demonstrated that given a
choice, Anabas testudineus, a common
tropical freshwater fish, popularly known
as the climbing perch preferred to stay
with a larger shoal of unfamiliar con-
specifics to that of a smaller shoal com-
posed of familiar conspecifics!®. Shoals
are aggregations of fishes that remain to-
gether for social reasons, whereas syn-
chronized and polarized swimming groups
of fish are known as schools'!. However,
when the number of individuals of the
unfamiliar shoal was equal to that of the
familiar shoal, they preferred to stay with
the familiar shoal'®. These results show
that though the climbing perch is able to
discriminate a familiar shoal from an un-
familiar one, shoal selection behaviour of
the fish is based on the size of the shoal.
The present study addresses the question
of whether the climbing perch is able to
identify an isolated individual from a
familiar shoal and exhibit differential re-
sponse to it and to another unfamiliar in-
dividual.

A. testudineus prefers to live in shoals
and exhibits synchronized air-gulping
behaviour. Unlike shoals, fish schools
are made up of conspecifics alone. Mixed-
species shoals are also found in nature'2.
Living in a shoal gives the chance to get
familiarized with the shoal mates (con-
specific or heterospecific)’’. Familiarity
among shoal mates reduces aggressive
behaviour'*.

Climbing perches (125 in number; stan-
dard length 6 £ 2 (Mean = SE) cm) were
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collected from five ponds of Irinjalakuda
(10°25’, 10°18’47”N lat. and 76°17°19”,
76°12°48”E long.) Thrissur district, Ker-
ala, India, during October and December
2004 and transferred to the laboratory.
They were kept in groups of ten in glass
tanks (120 X 60 X 60 cm) for 30 days to
make them familiar with each other. The
tanks were filled with pond water up to
40 cm and provided with a sand substra-
tum. Artificial food pellets (Marvel feeds;
Aquarium Systems, India) were given to
the fishes, twice daily. Water was changed
once in three days.

Experiments were conducted in an ap-
paratus made up of a 70 1 aquarium (85 x
32x32cm). It was divided into three
chambers; two side chambers (16 X 32 X
32 cm each) and a central chamber (53 X
32x 32 cm; Figure 1)!°. The partitions
were made of perforated, transparent
acrylic sheets. Three sides of the aquarium
were covered using black paper. For ana-
lysing the ability to identify an isolated
familiar shoal mate, the test fish was in-
troduced into the central arena in a presenta-
tion cage made of transparent, perforated
acrylic sheets (15 x 10 x 27 cm). The pre-
sentation cage was provided with a slid-
ing door on the top and the bottom of the
cage was open so that the test fish could be
released into the central arena by raising
it. The water level in the set-up was 28 cm.
A compact fluorescent lamp (11 W) was
lighted on the top of the set-up. All tests
were conducted in a room isolated from
all other external interferences.

In order to test the preference of climb-
ing perch to an isolated familiar conspecific
or to another unfamiliar individual, a
conspecific from the home cage of the
test fish (the fish whose ability to recog-
nize an isolated individual from a familiar
shoal has to be tested) was introduced
into one of the side chambers of the ap-
paratus. In the opposite side chamber, an
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Figure 1. Diagrammatic representation of
the experimental set-up.

unfamiliar conspecific fish (from a dif-
ferent tank) was introduced. After plac-
ing the presentation cage at the centre of
the middle chamber, the test fish was in-
troduced into it by opening the sliding
door on the top. Ten minutes were given
for the fish to assess each stimulus fish
on either side of the arena. In order to
avoid interference due to the presence of
the experimenter, the presentation cage
was suspended using a string tied to a
pulley and the test fish was released into
the central arena by lifting the presenta-
tion cage. The time spent by the test fish
near either of the stimulus fishes (within
10 cm from the side chamber; preference
zone) or in the central area (non-prefe-
rence zone) of the middle chamber was
recorded. Observations were made from
behind a black screen with slits. The time
spent by the experimental fish in the
preference zone was taken as the indica-
tion of its preference for the fish present
in the adjacent chamber. The duration of
each test was six minutes, after which the
fishes were removed from the testing
arena and transferred to rearing tanks.
No experimental fish was used more than
once with any stimulus fish-pair and new
fishes were used in each trial. We tested
35 individual fishes and stimulus fishes
were also changed after each trial. After
completion of the experiment, the fishes
were released into their native ponds.

The results indicate that climbing
perch introduced into the central chamber
(experimental fish) preferred to spend
more time near the familiar individual
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Figure 2. Preference of climbing perch for
familiar/unfamiliar shoal mates; N = 35.
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compared to the unfamiliar individual
(Wilcoxon matched pairs signed rank
test, 7=485, N=35; P<0.001; Figure
2). The test fish spent only a few seconds
(<0.5% of the total time) in the non-
preference zone. The result of the present
study shows that climbing perch possesses
the ability to recognize a familiar shoal
mate even in isolation and exhibit differ-
ential response to it and to an unfamiliar
conspecific.

As a shoal-living species, the ability
for individual recognition in climbing perch
helps to reduce aggression among shoal
mates. For instance during the initial days
of stocking, climbing perches exhibited
aggressive behaviour by nipping each
other with the mouth; but by day 3, the
aggressive displays reduced significantly
and disappeared afterwards. It is possible
that the observed reduction in aggression
among group-housed climbing perches
may be the result of the familiarity that
develops among the members as a result
of cohabitation.

Shoal choice and shoal cohesiveness is
also related with the ability for individual
recognition’. Recognition of shoal mates
also helps to perform group manoeuvres
more fruitfully, thus enhancing the benefit
of shoal—living“. The study shows that
the climbing perch prefers to spend more
time with the shoal composed of familiar
individuals rather than with that formed
of unfamiliar conspecifics. However, the
size of the shoal has an overriding influ-
ence on the preference and selection
based on familiarity'°.

One of the advantages of shoal-living
is said to be the efficiency of spreading
information on food source rapidly among
the members of the shoal®. Individual
recognition and familiarity may further
augment this effect. Assessment of the
activities of shoal mates is crucial in the
context of decision-making, whether to
stay in the same shoal or to join another
during encounter with other shoals. Cer-
tain fishes routinely change shoals and
join other shoals composed of poor com-
petitorsls. As a species endowed with the
ability to assess both the size of the
shoal'® and the capacity to identify shoal
mates, the climbing perch seems to be a
good model for studying cognitive abili-
ties of fish.

1. Laland, K. N., Brown, C. and Krause, J.,
Fish Fish., 2003, 4, 199-202.

2. Brown, J. A. and Colgan, P. W., Behav.
Ecol. Sociobiol., 1986, 19, 373-379.

3. VanHarve, N. and Fitzgerald, G. J., Biol.
Behav., 1988, 13, 190-201.

4. Brown, G. E. and Smith, R. J. F., J
Chem. Ecol., 1994, 20, 3051-30061.

5. Krause, J., Butlin, R. K., Peuhkuri, N.
and Pritchard, V. L., Biol. Rev., 2000,
75, 477-501.

6. Houde, A., Sex, Colour and Mate Choice
in Guppies, Princeton University Press,
Princeton, 1997.

7. Krause, J., Godin, J.-G. J. and Brown,
D., J. Fish. Biol., 1996, 49, 221-225.

8. Milinsky, M., Pfluger, D., Kulling, D.
and Kettler, R., Behav. Ecol. Sociobiol.,
1990, 27, 17-21.

9. Griffith, S. W., Fish Fish., 2003, 4, 256—
268.

10. Binoy, V. V. and Thomas, K. J., Curr.
Sci., 2004, 86, 207-211.

11. Pitcher, T. J. and Parrish, J. J., Behaviour
of Teleost Fishes (ed. Pitcher, T. J.),
Chapman & Hall, London, 1993, pp.
363-427.

12. Ward, A. J. W., Axford, S. and Krause,
J., Proc. R. Soc. London, Ser. B, 2003,
270, 1157-1161.

13. Hoare, D. J. and Krause, J., Fish Fish.,
2003, 4, 269-279.

14. Seppi, T., Laurila, A., Penkkuri, N., Pii-
ronen, J. and Lower, N., Can. J. Fish.
Aquat. Sci., 2001, 58, 1380-1385.

15. Swaney, W., Kendal, J., Capon, H.,
Brown, C. and Laland, K. N., Anim. Be-
hav., 2001, 62, 591-598.

16. Chivers, D. P., Brown, G. E. and Smith,
R.J.F., Can. J. Zool., 1995, 73, 955-960.

ACKNOWLEDGEMENTS. We thank DST,
New Delhi for financial assistance, and Man-
agement and Principal of Christ College, Irin-
jalakuda for facilities. We are grateful to
Moncey Vincent and P. V. Joshy for support
during the study.

Received 21 March 2005; revised accepted 1
December 2005

V. V. BiNoY
K. JOoHN THOMAS*

Animal Behaviour and Wetland Research
Laboratory,

Department of Zoology,

Christ College,

Irinjalakuda 680 125, India

*For correspondence.

e-mail: jkurishinkal @ rediffmail.com

Sexual anomaly in a marine red alga Polysiphonia unguiformis

Boergesen

The red algae, majority of which are con-
fined to coastal environments, play a pivotal
role in the economy of many maritime
states in the world. Their use, especially
the fossil and coralline algae, as experi-
mental tools and palaeoenvironmental
indicators in unravelling the origin of the
life on our planet is also well known.
Genera like Polysiphonia with consider-
able species diversity, presence or absence
of functional and nonfunctional repro-
ductive organs on individual plants and
the impact of environmental conditions
on the evolution of such reproductive
structures is a matter of curiosity among
taxonomists.

Red algae (Rhodophyta) are unique in
the plant kingdom in having non-motile
sperms (spermatia) and a triphasic life
cycle. In Polysiphonia, there are three
phases in the life cycle — gametophytic
(haploid plants), carposporophyte (dip-
loid plants) and tetrasporophyte (diploid
plants). There are two diploid phases alter-
nating with a haploid phase (diplobiontic
type). Tetrasporic and gametophytic plants
(male and female) are morphologically
similar (isomorphic), whereas carpospo-
rophyte is developed on female plant after
fertilization' .

The genus Polysiphonia first described
by Greville® is a common red alga coming
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under the class Rhodophyceae, order Ce-
ramiales, family Rhodomelaceae. Mostly
it is attached to other plants or any other
substrata. The plant body is small, poly-
siphonous, heterotrichous, branched and
filamentous. The filament is attached by
means of rhizoids or hapterae. Normally
gametophytic plants (female and male)
reproduce sexually by producing eggs
(inside the carpogonia) and spermatia in
the spermatangiaz. Both the gametes fuse
to form a diploid zygote. The zygote un-
dergoes complicated post-fertilization
changes and develops into a carposporo-
phyte, which is in the form of a cysto-
carp. The carpospores produced inside the
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