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INTRODUCTION : Historical Background to the Taxonomy

In 1946, MARCUS (pp. 133-142, 171~173, 236-241, pls. XXIV-XXVI, figs. 144-153, p. 250, pl.
XXXI, fig. 5) reported a small and slender species of freshwater planarian under the name of Rhodax
evelinae. This new species, collected from the vicinity of Sdo Paulo, Brazil, was placed in a new
paludicolen genus of the family Planariidae STIMPSON, 1857. MARCUS’ original description cited
above includes morphology, anatomy and histology of sexual specimens with sufficient figures. For
many years, the species was known only from the type locality.

In July of 1982, a number of small, non-sexual specimens of planarian were collected from
tanks for tropical fish culture (water temp., 22-26 °C) in the Biological Laboratory, Faculty of Science,
Nagoya University, Nagoya, Honshd, Japan. This animal was reported as Rhodax ? sp.; its chromo-
some numbers and karyotypes were studied by KAWAKATSU’s team (cf. KAWAKATSU, OKI, TAMURA &
YAMAYOSHI, 1985, pp. 2, 13-17, table 1, figs. 7 A-J, 8 C-D’, 9 C-E). Two different karyotypes were
found in animals examined: 1) 3x =24; 2) 3x = 24 & 3x + 1LB+ 1SB =25+ 1SB. These
authors considered that Rhodax ? sp. might have been imported with an Amazon sword plant, one of
the most common aquatic plants occurring in tropical fish tanks in Japan.

SLUYS (1990), who studied the type material of Rhodax evelinae, gave a detailed taxonomic rede-
scription of the species (pp. 14-16, figs. 1 and 2). And, he placed the genus Rhodax MARCUS, 1946,
and the 3 other genera — Opisthobursa BENAZzzI, 1972, Balliania GOURBAULT, 1978, and Mitchellia
KAWAKATSU et CHAPMAN, 1983 — in the family Dimarcusidae MITCHELL et KAWAKATSU, 1972 (see
also KAWAKATSU & MITCHELL, 1983, 1984 a, b). In his paper, SLUYS (op. cit., p. 28) wrote as follows :

“...there is a fourth major lineage within the Tricladida which should be given the same
categorical rank as the three lineages previously recognized. I propose to use the name Cavernicola,
which has ecological roots but no such connotation, for the lineage from which at present we only
know the genera Rhodax, Opisthobursa, Balliania and Mitchellia of the family Dimarcusidae”.

In early September, 1993, KAWAKATSU was informed by FROEHLICH (in litt., Sdo Paulo,
Aug. 30) of the occurrence of Rhodax evelinae at a site other than the type locality. According to her
information, several live specimens of this species, collected from an artificial lake located in Municipio
Americana, Estado de S&o Paulo (approximately 135 km NW of Sdo Paulo City), were brought to her



laboratory by Miss Regina Sawaya SAFADI, a Master Course student of the Instituto de Biociéncias.
These planarian specimens were obtained by cleaning roots of waterhyacinths (Eichhornia crassipes)
collected from the lake. Unfortunately, all of the live specimens died within a few days.

Although FROEHLICH knows live specimens of Rhodax evelinae from the type locality (i.e.,
Sao Paulo population), the discovery of the Americana population mentioned above provided her a
second chance to see live specimens of this species. Tentative identification of the species was made,
based upon external morphology alone. No photographs of live specimens were prepared. Their
karyotypes were not studied. Additionally, the type locality of this species was lost in 1960-1970 due
to the great expansion and urbanization of the city of Sdo Paulo.

On October 3, 1993, Miss Miyuki and Mrs. Kazuko KAWAKATSU (KAWAKATSU’s daughter
and wife) found many planarian specimens creeping on the inside surface of the glass wall of a
tropical fish tank at a local tropical fish store, “The Fish Gallery — Sakana-no-Yakata”, in the
northeastern part of Sapporo. They brought several live specimens of this planarian to KAWA-
KATSU. Within a week, KAWAKATSU succeeded in collecting over 30 live specimens at “Sakana-
no-Yakata” for taxonomic study.

Externally, the Sapporo specimens agree very well with previous descriptions and photo-
graphs of Rhodax? sp. from the Nagoya population (cf. KAWAKATSU, OKI, TAMURA & YAMAYOSHI,
1985). There were no sexual specimens in this Sapporo population. Photographs of live specimens
were prepared in KAWAKATSU’s laboratory. About 10 specimens were sent to TAMURA (Osaka in
Honshti) for chromosomal study. An additional 10 specimens were sent for culturing to TAKAI (Saga
in Kyflisht) following his method of breeding of planarians (cf. TAKAI, 1989). The remaining speci-
mens were placed in a tropical fish aquarium in Miss KAWAKATSU’s room at home (Sapporo in
Hokkaid6). Unfortunately, animals of both TAKAT's and KAWAKATSU’s cultures disappeared within a
month.

The karyological data obtained by TAMURA showed that the karyotypes of animals from the
Sapporo population agree with those of animals from the Nagoya population of Rhodax? sp. (cf.
KAWAKATSU, OKI, TAMURA & YAMAYOSHI, 1985). TAMURA’s draft of idiograms was examined careful-
ly and confirmed by OKI.

FROEHLICH, who received a complete set of the data on Rhodax? sp. of the Nagoya and the
Sapporo populations from KAWAKATSU, has studied the comparative morphology of animals found in
Japan (based upon KAWAKATSU’s photographs, sketches and observation notes in litt.) and MARCUS’
(1946) original description and figures of Rhodax evelinae (including her memory of external mor-
phology of animals). She concluded that specimens of Rhodax? sp. from Japan are very similar to
those of Rhodax evelinae.

The second record of occurrence of Rhodax ? sp. in Japan has been listed in the 1993 Abo
Symposium preprint, abstract and the 1995 publication : The Biology of Turbellaria and Some Related
Flatworms (cf. KAWAKATSU, OKI, TAMURA, TAKAI, TIMOSHKIN & PORFIRJEVA, 1993, p. 2, fig. 1; OKI,
TAMURA, TAKAI & KAWAKATSU, 1993, p. 91, 1995, pp. 71-74).

The purpose of the present paper is to provide photographs of live specimens of Rhodax?
sp. from the Sapporo population and their idiograms, together with an additional discussion on the
possible accidental distribution route of Brazilian freshwater planarian species into Japan.

MATERIALS AND METHODS

KAWAKATSU’s Specimen Lot No. 2013 was given to the Sapporo specimens of Rhodax ?



sp. used in the present study (see the above section). Chromosomes were observed according to the
technique described in the previous papers (cf. OKI, TAMURA & KAWAKATSU, 1976 ; OKI, TAMURA,

Fig. 1. Photographs of Rhodax ? sp. from the Sapporo population (Specimen Lot No. 2013). A-F: Two

live specimens. G-I: Two preserved specimens. G, dorsal view; H, ventral view.



YAMAYOSHI & KAWAKATSU, 1980, p.4, fig.4; KAWAKATSU, OKI, TAMURA, OGREN, YAMADA &
MURAYAMA, 1990, p. 10, fig. 20 ; OKI, TAMURA, OGREN & KAWAKATSU, 1991, pp. 164-165, fig. 1).

DESCRITPTION

Order SERIATA BRESSLAU, 1933
Suborder TRICLADIDA LANG, 1884
Infraorder CAVERNICOLA SLUYS, 1990
Family Dimarcusidae MITCHELL et KAWAKATSU, 1972
Genus Rhodax MARCUS, 1946
Rhodax? sp.

External features. Photographs of live specimens of Rhodax ? sp. from the Sapporo popula-
tion are shown in Fig. 1 (A-E). Non-sexual specimens in life measure 3-5 mm in length and 0.4-0.5
mm in width. The head is of a rounded shape with a gentle swelling on either side (a pair of
non-conspicuous auricular sense organ). It was observed in creeping animals that the anterior end
formed a slight obtuse protrusion. Behind the head, the body reaches its greatest width at the level
of the short pharynx, which is inserted anterior to the middle of the body. The posterior end of the
body is bluntly pointed (Fig. 1 A-E).

A slightly thick adhesive region was observed at the antero—ventral end of the body of the
Sapporo specimens. In live specimens, this organ is recognizable as a small swelling. Its histological
description, based upon the animal from the Nagoya population, was given in a previous paper (cf.
KAWAKATSU, OKI, TAMURA & YAMAYOSHI, 1985, p. 14 ; see also MARCUS, 1946, pp. 236-237, fig. 144,
z, L.e., “area adesiva”).

The two eyes are situated on the dorsal side of the head at a somewhat posterior level.
The distance between them is about one-sixth of the head width at the level of the eyes (Fig.1
A-E).

The bodies of small specimens are translucent or milky white. Semewhat larger specimens
show a pale brown coloration on the dorsal surface of the body; small brownish pigments occur at the
pharyngeal region. The shape of both anterior and posterior intestinal trunks can be seen through the
body surface (Fig. 1 A-E).

Karyological observation. Idiograms of the animal examined from the Sapporo population
are shown in Fig. 2 (A and B). The specimen has two different types of cells intermingled in one
body : triploid cells and triploidic aneuploidy cells (3x =24 & 3x + 1LB + 1SB = 25 + 1SB) (Fig. 2
A and B). The triploidic karyotype consists of 4 sets of metacentric chromosomes (labeled Nos. 1, 2, 3,
and 6 in the idiograms) and 4 sets of submetacentric chromosomes (labeled Nos. 4, 5, 7, and 8) (Fig. 2
A and B). The large B-chromosomes (LB) is a submetacentric (Fig. 2 B).

The karyotypes of the Sapporo specimen reported in the present paper agree with those of
the Nagoya population (cf. KAWAKATSU, OKI, TAMURA & YAMAYOSHI, 1985, p. 15, fig. 8 C-D ).

Remarks on accidental distribution. This is a continuation of the “Taxonomic remarks” for
Rhodax ? sp. of the Nagoya population (cf. KAWAKATSU, OKI, TAMURA & YAMAYOSHI, 1985, pp. 15-17).

The discovery of the Nagoya population was some 13 years ago (see the “Introduction”).
According to tropical fish catalogs issued in Japan, importations of various kinds of tropical fishes and
water—plants from abroad — especially, Hong Kong, Singapore, Australia, Europe (Germany and The
Netherlands), South and East Africa, North America, and South America (Peru, Brazil) — have
greatly increased now in Japan. Fig. 3 (left) shows a copy of the Varig Air Cargo invoice for a direct
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Fig. 2. Idiograms of Rhodax? sp. from the Sapporo population. A: 3x=24. B: 3x+1LB+1SB = 25
+1SB. A and B were found in the body of a single specimen.

import of tropical fishes from Peru (Lima) to Japan (T¢ky6). This cargo arrives in less than 15
hours. Fig. 3 (right) shows a copy of a domestic air cargo from the consignee in Tokyd (Japan Pet
Fish Trading Co., Ltd.) to the Fish Gallery in Sapporo (Rhodax ? sp. was found in this shop).

According to the recent article printed in The Asahi Newspaper (Asahi-Shinbun) (Fig. 4),
the reporter who stayed at Manaus in Brazil stated that the number of specimens of tropical fishes
collected annually in the Estado de Amazonas for commercial dealings may reach over 42 million
(approximately 60 species). The lost specimens in the transportation from their localities (Barcelos on
the Rio Negro for Cardinal Tetra, etc.) to Manaus also reach huge numbers (over 80 per cent of the
whole!). Suvivors will be exported to the United States, Japan, etc. Air cargo from Manaus to
Tokyd via Sao Paulo requires over 30 hours.

The artificial migration of small, aquatic, invertebrate animals is probably an everyday

event.
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