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® Abstract: Cathorops sp has the diploid number of 54 chromosomes. The karyotype
comprises 1m +sm, 6m, 6sm and 14st pairs. This result is compared with those of
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Introduction

Fishes belonging to the family Ariidae (order
Siluriformes), popularly known as marine catfishes, have
circumtropical occurrence. They can be found in the sea,
estuaries and river mouths. Although the literature related
to these fishes is extensive their systematics is highly
controversial (Wheeler & Baddokwaya, 1981; Higushi,
1982) and needs to be revised.

Cytogenetical methods have been used as an aid to
solve problems related to systematics and evolution of
fishes and other animals. Chromosome information on
about 129 species belonging to 13 families of marine and
freshwater catfishes is available (Fitzsimons et al., 1988). In
relation to the family Ariidae, as far as we know, only
five species have been karyotyped, including the one
presented in this paper.

The fish employed in this work is often denominated
as Cathorops spixii and used to be considered as the only
species of the genus recognized along the Brazilian coast
(Fig. 1). Recent studies (Taylor & Menezes, 1978),
however, indicate that more than one species are probably
being denominated by this name. In spite of the fact that
no morphological differences between our specimens were
observed, Dr. Naércio A. Menezes (pers. com.) suggested
to refer to them as Cathorops sp because of the above
mentioned uncertainty of the taxonomy of Cathorops
species complex.
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For all other ariid species cited in this work the
nomenclature of Taylor & Menezes (op. cit.) and
Figueiredo & Menezes (1978) was employed .

In this paper the karyotype of Cathorops sp is described
and compared with those of Ariopsis felis and Arius
dussumieri found in the literature.

Material and methods

Specimens were collected in the estuarine region of
Cananéia, Sao Paulo, Brazil (25°01’S; 47°56’'W) from
May 1981 to November 1986. The animals were kept alive
in 1000 liters tanks with running sea water until being
employed. They were then injected intraperitoneally with
0,2 ml/100 g body weight of 0,5% colchicine in saline
solution, sacrificed 4 to 6 hours later and the kidney was
removed for chromosome preparations following the
procedures described by LeGrande & Fitzsimons (1976)
with slight modification as described in Gomes et al.
(1990). The specimens employed were fixed in formalin
4% and kept in our laboratory at the Instituto
Oceanogréfico da Universidade de Sao Paulo.

The metaphases were photographed, the chromosomes
were counted and the karyograms mounted from
photographic prints. Estimation of the chromosome size
in micrometers was made by measuring two easily
identifiable chromosomes of a set in middle metaphase
using a micrometric eyepiece placed in microscope Wild
M20 and then correlating these measures with all the
chromosomes of the same set in a photographic print.
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Fig. 1. A specimen of Cathorops sp used in this study. Total length, 174 mm.

The arm ratios (long arm/short arm) were calculated
and terminology for centromeric position followed the
criteria of Levan et al. (1964). To facilitate the comparisons
between our data with other data found in the literature the
chromosome types were gathered in groups following
Uyeno et al. (1983). Arm numbers (AN) were calculated
considering m (metacentric) and sm (submetacentric)
chromosomes as biarmed and st (subtelocentric) as

uniarmed.

Results

Good mitotic metaphase spreads were obtained from 25
specimens of Cathorops sp, 9 males and 16 females, ranging
from 150 mm to 234 mm in total length.

A total of 257 spreads was examined, 103 for the males
and 154 for the females. The cells with diploid number of
2n=>54 chromosomes account for 87.38% of the total
countings for the males and 83.12% for the females. The
chromosome total length in micrometers taken as an
average from 10 selected spreads ranged from 6.29 gm to
1.81 um.

The two chromosomes of the first pair presented short
arms of different sizes detectable in about 60% of the cells
examined. With this heteromorphism it was possible to
classify each of them into a distinct type. So, the karyotype
consisted of 1 m+sm pair, 6 m pairs, 6 sm pairs and 14 st
pairs (Fig. 2). No heteromorphism between males and
females was observed.

Discussion

As described above, the karyotype of Cathorops sp
showed a slight morphological difference between the two

chromosomes of the first pair noticeable in several cells
examined due to the size of the short arms. Variations
between chromosomes of a same pair were also observed
in other fish species as Lepomis cyanellus (Roberts, 1964)
and Hoplias malabaricus (Bertollo, 1978), for example. In
Cathorops sp the difference between these two
chromosomes of the first pair is more striking at early
metaphases, when the chromosomes are still not
completely contracted. There are several possibilities that
could explain this phenomenon, such as pericentric
inversion, heterogeneity in the chromatin condensation
during mitosis, etc. It could also be due to an error resulting
from misinterpretation during pairing, but, the distinctness
between these two chromosomes and the other
chromosomes of m and sm types of the complement
renders this possibility remote. The possibility that this
difference is due to sexual dimorphism can be ruled out
since it occurs in both males and females. Artifacts during
preparations, although not totally discarded, are also
improbable due to the frequency of the heteromorphism
observed. At the moment, the origin and significance of the
variability in the first chromosome pair of Cathorops sp
karyotype remain to be elucidated. Doubteless, the use of
some banding methods will be very useful in clarifying this
problem.

LeGrande (1981), studying the karyological evolution of
Siluriform fishes, suggested that the probable ancestral
karyotype of the whole order would be of 2n = 56+2; with
high AN, i.e., a high proportion of biarmed elements; with
the chromosomes gradually decreasing in size and with the
biggest chromosome of about 5.0% of the total size of the
complement. This hypothesis has been reinforced by a
series of data. For instance, the medium number of
chromosomes in the family Bagridae, considered a
primitive group within the order, is also of 2n=56+2
(Sharma & Tripathi, 1986). The five species of Ariidae
karyotyped until now, including the one here studied,
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Fig. 2. Karyotype of a male Cathorops sp.

follow the same trend (Table 1). This family is also
considered as a group with primitive characteristics
among Siluriformes (Gosline, 1975). Among the
karyotyped ariids, four species: Ariopsis felis (LeGrande,
1980), Arius dussumieri (Rishi et al., 1983), Bagre marinus
(Fitzsimons et al., 1988), Cathorops sp (present study) have
2n=>54, and one, Bagre bagre (Gomes et al., 1990), has
2n=>56.

The relative size of the biggest chromosome pair of
Cathorops sp is on average 6.68% of total size of the
complement, being larger than that expected for the
possible ancestral karyotype. This fact suggests that
mechanisms which result in changes of chromosome size
(such as fusions, translocations, duplications, etc.) could

have contributed to the karyological evolution of this
species.

Besides these trends in karyological evolution, it is
noticeable that the Siluriformes undergone extensive
alterations in chromosome morphology during evolution
probably due to the high speciation of the order
(LeGrande et al., 1984). Karyotypes can be very distinct
even among close related species as is the case of the ariids
Bagre bagre and B. marinus (Gomes et al., 1990).
Nevertheless, when one compares the karyotypes of
Cathorops sp and Ariopsis felis some remarkable
similarities can be noticed. Both have the same number of
chromosome arms (AN=80) and if m and sm
chromosomes of Cathorops sp are grouped together as did

Table 1. Karyotypes of some ariid catfishes. In parentheses, chromosome types of Cathorops sp
grouped together. m, metacentric; msm, meta-submetacentric; sm, submetacentric; st,

subtelocentric; stt, subtelo-telocentric

Species 2n AN m  msm sm st stt Reference
Bagre marinus 54 2% .12 8 34 Fitzsimons et al. (1988)
Bagre bagre 56 106 24 26 6 Gomes et al. (1990)
Arius dussumieri 54 84 12 18 24 Rishi er al. (1983)
Ariopsis felis 54 80 26 28 LeGrande (1980)
Cathorops sp 54 80 13 (26) 13 28 (28) present study
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LeGrande (1980) for A. felis, both species show the same
number of msm and stt chromosome types (Table 1), Other
similarities between these two species can be verified by
comparing the karyotypes presented by LeGrande (1980)
for A. felis and by this study for Cathorops sp (Fig. 2). For
instance, the chromosomes of both species decrease
gradually in size and all have identifiable second arms
ranging from large to small. In A. felis the larger msm
chromosome pair tended to be submetacentric. In
Cathorops sp the larger pair of msm group is often at the
limit between m and sm types. The smaller msm
chromosomes of both A. felis and Cathorops sp were
metacentric.

Arius dussumieri has the same chromosome number
(20=54) and also similar arm number (AN=84) as
Cathorops sp and A. felis (AN=80) with a relatively
higher number of biarmed elements (Rishi er al., 1983)
(Table 1).

The real meaning of these karyological similarities
between the three ariid species belonging to three different
genera is difficult to ascertain at the moment. Since many
authors agree that the systematics of Ariidae group should
be reviewed (Taylor & Menezes, 1978; Higushi, 1982) we
believe that citogenetical data could be of great value to the
solution of the problem. The systematic positions of the
species of the family, however, could only be established
after a detailed phylogenetical study using as many
characters as necessary.

Conclusion

The karyotype of Cathorops sp comprises 1 m + sm, 6
m, 6 sm and 14 st pairs of chromosomes. The diploid and
arm number are 2n =54 and AN =80 respectively. These
features are similar to those of Ariopsis felis and Arius
dussumieri described in the literature. The meaning of
those similarities is difficult to ascertain at the moment.
More citogenetical data could be useful for the systematic
of the members of Ariidae family.

Resumo

Foram realizados estudos cromossdmicos em 25
espécimens de Cathorops sp pelo método de air-drying.
O nimero modal dipléide encontrado foi de 54
cromossomos sendo 1 par m+sm, 6 pares m, 6 pares
sm e 14 pares st. Os resultados sao comparados com
dados da literatura referentes a cromossomos de outros
arifdeos, principalmente de Ariopsis felis e Arius
dussumieri.
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