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SUMMARY — South American rodents of the genus Scapteromys, are know to exist
in a number of different chromosomal forms. §. tumridus has 2n = 24 from Uruguay
while three different Brazilian taxa, all referred to as S. twmidus have respectively
2n = 36,34 and 24. S. aquaticus from Argentina has 2# = 32. By G- band compari-
sons we find that the 2» = 24 S. tumidus from Uruguay and Brazil are chromosomical-
ly more closely related to S. aguaticus from Argentina than to alleged . tumidus with
2n = 34-36 from Brazil. These results suggest that the latter may represent a new,
still undescribed, species.

INTRODUCTION

Scapteromys tumidus is a common rodent of the plains in Uruguay and
South of Brazil, whereas S. aguaticus is found in the Centre-East of Argentina,
and in the Delta region the «marginal forest» of the Rio de La Plata. The genus
Scapteromys, together with Kunsia and Bibiamys, belongs to the tribe Scaptero-
myini (Reic 1981, 1984), the relationships of which to other Sudamerican
Sigmodontinae is currently a matter of debate.

Previous cytogenetic studies on §. tumidus from Uruguayan populations
(Brum 1965 and BRUM-ZORRILLA et al. 1972) have demonstrated that this
species has a 2#n = 24 : NF = 40. By contrast S. aguaticus from Argentina
studied by Fronza (1971-1974) and Fronza et al. (1976), indicated a karyotype
of 2n = 32; NF = 40. More recently (FRerras et al. 1984) reported three
different diploid numbers (2# = 36,34 and 24) in specimens of S. tumidus
collected at different localities in Southern Brazil. These result suggest that
species distinctions in Scapteromys may need to be redefined in terms of
chromosome data. Stimulated by these results we have compared chromosome
morphology between the species of Scapteromys karyotyped to date using G-
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banding. We have also carried out a comparative analysis of the distribution
and amount of heterochromatin and the localisation of nucleolus organiser
regions (NORs) between populations of S. tumidus and Argentinian popula-
tions of S. aquaticus. This paper reports the results of these comparisons.

MATERIAL AND METHODS

Ten wild caught specimens (6 @ and 4 ) of S. tumidus (Waterhouse 1837) and
(6 @ and 6 ©) of §. aguaticus (Thomas 1920), were karyotyped. The material came
from four different localities in Uruguay: Arroyo del Cordobés, Isla Paredén, Barra de
San Juan and Martin Chico. Specimens of S. aguaticus were obtained from Boca
Cerrada, Ribera de Punta Lara in Argentina.

Chromosome preparations were made by bone marrow technique. Metaphase
configurations were photographed and karyotype constructed from enlarged prints of
20 cells of S. tumidus and 20 cells of S. aguaticus using the nomenclature of LEVAN et al.
(1964).

Skin and skull voucher specimens of the Uruguayan individuals have been
deposited in the collection of Mammals at the Department of Zoology, Facultad de
Humanidades y Ciencias, Universidad Mayor de la Repdblica Oriental del Uruguay,
Montevideo. The specimens from Argentina were deposited in the Mammal Collection
of the La Plata Museum.

To obtain well differentiated C-bands in S. tumidus, the technique described by
Arricrr and Hsu (1971) was used with modifications. In the case of S. aquaticus,
SuMMER’s (1972) procedure was employed. In both species CHIARELLI et al.’s (1972)
technique was used to induce G- bands and that of HoweLL (1977) to identify
nucleolar organizer regions (NOR’s).

RESULTS

1. Karyotypes.

a) Scapteromys aquaticus. — All the specimens analyzed showed a diploid
number of 27 = 32; NF = 40. The karyotype (Fig. 1a) includes one submeta-
centric (sm), (pair 1) and four pairs of metacentric (m), (pairs 2, 3, 6 and 7)
autosomes. The remaining autosomes are acrocentric (t). The X is a telocentric
(T) and the Y is a small submetacentric.

b) Scapteromys tumidus. — All the specimens analyzed showed a diploid
number of 27 = 24; NF = 40. The karyotype is made of three pairs of
submetacentric (sm) (pairs 1, 4 and 5); three pairs of metacentric (M), (pairs 6,
7 and 9); three pairs of metacentric (M), (pairs 2, 3 and 8) an two pairs of
acrocentric (t), (pait 10 and 11) autosomes. Both the X and the Y sex
chromosomes are telocentric (T) (Fig. 1b).
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Fig. 1a. — Karyotype of Scapteromys aquaticus. Localization of the NORs in the pairs 3, 7 and 14
(arrows).

Fig. 1b. — Karyotype of §. tumidus. Location of the NORs in the pairs 3, 7 and 9 (arrows).

Fig. 1c. — G-banding karyotype of S. aguaticus and 1d. G-banding pattern of S. rumidus.
The bar represent 10 pm.

2. Nucleolar organizer regions (NORs).

In S. aguaticus, silver staining demonstrated two black silver spots close to
the centromere in only one homologue of pair 3. Additionally pair 7 showed
similar black spots in both homologues, while in pair 14 the silver precipitate is
again located at the centromere region of only one homologue (Fig. 1a). In §.

tumidus positive staining NORs were present on one homologue of each of
chromosomes 3, 7 and 9.
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3. G-banding: comparisons.

G-banded karyotypes of S. aguaticus and S. tumidus are shown in Figs. 1c
and 1d respectively. A comparison of the G-banding pattern between the two
taxa is shown in Fig. 2. Using the terminology of Spororno (1977) and
WALKER et al. (1979) several degrees of correspondence is evident between
chromosome of both species. Pairs 1, 2 and 3 of both share either total and
partial correspondence. Three biarmed autosomes belonging to S. tumidus
(paits 4, 5 and 6) agree in banding pattern with six of the uniarmed chromo-
some of S. aquaticus (pairs 4, 5, 8, 13, 14 and 15). The submetacentric
chromosome 4 of S. tumidus has a similar banding sequence to the combined
acrocentric chromosomes 4 and 14 of S. aguaticus. Chromosome 5 of S. tumidus
corresponds with chromosome 5 and 15 of S. aguaticus. Chromosome 6 of S.
tumidus shares G-banding characteristics with chromosomes 8 and 13 of §.
aquaticus.

Chromosome 8 of S. tumidus has a similar G-banding pattern to chromo-
some 6 of S. aguaticus. The remaing pairs 7, 9, 10 and 11 of S. tumidus are not
readly comparable with chromosomes 7, 9, 10, 11 and 12 of S. aguaticus since
no correspondence is apparent in their bands. The X chromosome of both
species show similar G-banding.

In the idiogram presented in the Fig. 3 and in the data of Table 1, we
summarise the results of a comparative analysis of G-banding pattern availablé
for all the material of Scapteromys studied to date. In constructing Fig. 3 we
have incorporated the nomenclature proposed by Frerras et al. (1984) for the
identification of individual chromosomes. An analysis of Fig. 3 and Table 1
shows that acrocentric chromosome 1 of (2# = 36-34) S. tumidus corresponds
with the long arm (A) of the submetacentric chromosome 1 of §. aguaticus and
(2n = 34) S. tumidus.

Chromosome 2, is shared only by the Brazilian Scapteromys. The long arm
(F) of chromosome 3 of (2#n = 36-34) §. tumidus matches the long arm (F) of
chromosome 2 of both S. aquaticus and (2n = 24) S. tumidus.

Chromosomes 4 and 5 of (2# = 36 and 34) S. tumidus, have a similar
banding pattern. There is also homology between chromosome 5 of 2% = 36)
S. tumidus, chromosome 6 of (2# = 34) S. tumidus and the short arm (D) of
chromosome 2 of §. aquaticus and (2n = 24) S. tumidus.

Chromosomes 6 and 7 of (2# = 36 and 34) S. tumidus share common G-
band with the long arm (E) of chromosome 3 of S. aquaticus and 2n = 24) §.
tumidus.

Similarity is also evident between chromosome 7 (G) of (2n = 36) S.
tumidus, the long arm (G) of chromosome 4 of 27 = 34) S. tumidus and the
short arm (G) of chromosome 3 of S. aguaticus and (2n = 24) S. tumidus.

In chromosome 8 banding homology exist only in the brazilian forms.
Chromosome 9 of (2#n = 36-34) S. tumidus, chromosome 6 of S. aquaticus and
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Fig. 2. — Chromosome homologies between Scapteromys aquaticus (s.a.) and S. tumidus (s.t.).
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Fig. 3. — An idiogram incorporating a comparative analysis of the chromosomes and chromosome
arms shared by the different cytological forms of Scapteromsys.

chromosome 8 of (2# = 24) §. tumidus have similar morphology and banding
pattern, and we consider them to be «marker» chromosomes for the genus
Scapteromys. Chromosome 10 of (27 = 36-34) S. aquaticus appeares only in the

(2n = 24) form of S. tumidus.
Chromosome 11 (I) of (2# = 36) S. tumidus corresponds with the short

arm (I) of chromosome 4 of (27 = 34) and the short arm (I) of chromosome 1

of S. aquaticus and (2n = 24) S. tumidus.
The remaining pairs of (2# = 36-34) S. tumidus from Brazil show com-

plete correspondence but we have not able to recognize any homology in the
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Fig. 4a. — C-banded metaphase of Scapteromys tumidus. Arrows indicate small heterochromatic
blocks.

Fig. 4b. — C-banded metaphase of S. aguaticus male. Only the Y chromosome (arrow) is positively
heterochromatic.

The bar represent 10 um.

other chromosomes of S. aguaticus and (2n = 24) S. tumidus. The chromo-
somes of (2n = 24) S. tumidus and S. aquaticus with similar banding pattern
which have been involved in evident rearrangementes are outlined in Fig. 3.

4. C-banding.

In §. tumidus C-banding indicates that small heterochromatic blocks are
present around the centromere regions of several chromosome whereas others
lack, or at least have only a trace, of heterochromatin (Fig. 4a). The X’s,
chromosome, however, has large heterochromatic blocks which contrasts with
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Fig. 5. — Idiogramatic representation of the distribution of C-band material in S. tumidus.

the small amount of the heterochromatin observed in the autosomes. While the
Y appeared fully heterochromatic.

S. aquaticus, by contrast showed C-band material only on both sex
chromosomes XY. The long arm of the Y chromosome appeared fully hetero-
chromatic, while the X chrosome has small heterochromatic blocks in the
centromeric regions (Fig. 4b).

DISCUSSION

Karyotypic analysis of S. tumidus from Uruguay showed that all specimens
examined in this paper and in a previous report (BRumM 1965; BRUM-ZORRILLA
et al. 1972) have a similar diploid number (27 = 24) and chromosome morpho-
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logy. The only observed difference was in the Y chromosome. While in former
papers the Y is reported to be a submetacentric, in the specimens examined in
the present papet we find it to be telocentric. Variation in the sex chromo-
somes of Scapteromys species has also been seen by Fronza et al. (1976) in two
different populations of S. aquaticus from the Delta del Parand (Argentina).

More recently Frerras et al. (1984) found that the Y chromosome in three
cytotypes of S. tumidus, with 34, 36 and 24 chromosomes, could be either
subtelocentric or submetacentric. It is evident that in Scapteromys, as in other
cricetids (i.e. Akodon, Biancur 1971, 1973; Holochilus, VIDAL et al. 1976 and
Rivas et al. 1977), polymorphism among sex chromosomes is a common
occurrence.

Comparative studies carried out by several authors (TRANTRAVAHI ef al.
1976; OLERT and ScuHmIiDp 1978; MANDAHL 1979 and Yosma 1979), have
shown that the number and distribution of the NORs can be used to differen-
tiate populations and species. Scapteromys shows three of four NORs. Thus, S.
tumidus from Brazil has fours NORs located in pairs 3, 6, 7 and 8 (FREITAS et
al. 1984), while S. tumidus from Uruguay shows only three NORs, in pairs 3, 7
and 9, and always in a heterozygous condition. S. aguaticus, on the other hand,
has NORs in pairs 3, 7 and 14. From an analysis of the NOR distribution we
believe that these taxa share identical NORs on chromosomes 3 and 7 but that
the others pairs are variable.

G-banding clearly demostrates that according the terminology proposed
by SpoTorNO (1977), WALKER et al. (1979), all forms of S. tumidus (2n = 36,
34, 24) and S. aquaticus, have homology among several chromosomes or
chromosome arms.

Massora and Fornes (1964) have demonstrated that S. aquaticus and S.
tumidus from Uruguay are clearly different species. Cytogenetic studies on
Scapteromys from Argentina and Uruguay (BRumM 1965; BRUM-ZORRILLA et al.
1972; Fronza 1971, 1972; FroNzA et al. 1974) also identified these rodents as
distinct, plain, species. The present results indicate a very definitie phylogenet-
ic relation between these several taxa but we believe that S. tumidus from
Brazil may represent a distinct species.

The C-banding pattern is different in all the forms of Scapteromys studied.
FREITAS et al. (1984) found C-bands only on autosome pair n. 10 and on the X
chromosome in the 27z = 36 and 2# = 34 Brazilian forms, whereas 2n# = 24)
S. tumidus lacked C-bands on all autosomes. In the material of S. tumidus which
we examined small positive C-bands were presented on a mayority of the
autosomes, while in S. agquaticus only heterochromatic blocks on the sex
chromosome, were observed. Such difference suggest the existence of intra
specific geographical variation in C-banding pattern.

Preliminary DNA analysis of our material had showed the presence of a
small amount of satellite DNA, MusTo et al. (1981), which agree with the
existence of small heterochromatic blocks.
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