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The freshwater ribbon-worm Prostoma graecense
(Hoplonemertea: Monostilifera) in South America (Argentina)
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Abstract

The morphological speciddostoma graeceng®ohmig, 1892) is reported for the first time from
Argentina and South America. Some diagnostic characters, such as the ciliated epithelium of the
non-rhynchodaeal oesophagus and the backward extension of the cephalic glands up to the brain
commisure, were confirmed for the Argentine material; the rhynchodaeal longitudinal muscles
were present, but did not form a thick layer as expected from some previous descriptions. Adding
South America to its distribution range supports the hypothesis that this morpRobgtema
graecensactuallyhas a cosmopolitan distribution.
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Introduction

Only two species oProstomahave been recorded from South America, and only one,
Prostoma eilhardiMontgomery, 1894), was identified in Argentina and Brazil (Moretto
& Durquet 1978; Corréa 1986).

Prostoma graeceng@®6hmig, 1892), a very widespread morphospecies, is deemed to
be cosmopolitan (Corréa 1986; Pennak 1989; Weidenbach 1995). However, while it was
identified from North America, Europe, Asia, Africa, Australia, and New Zealand (Gibson
& Moore 1976, 1978; Crandall et al. 2002; Gibson 2002), its presence in South America
has not been factually established. Corréa (1951) has mentioned it as inhabiting South
America, but her statement was only based on the opinion that the nemerteans found in
Venezuela by Cordero (1943) weferostoma graecenseglthough that author had
described and identified his materialRisasensoriatuniMontgomery, 1896)At present,
the latter species is not considered a synonymro$toma graecensgibson & Moore
1976), and recent studies even show fhatisensoriatunmay not be a member of the
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genusProstoma(Gibson 1982).

This paper reports the finding Bfostoma graecenda a semi-arid region in southern
Buenos Aires province, Argentina. It is the first documented recofd gfaecenseén
South America, and provides additional evidence that this morphotype may actually be
distributed over a cosmopolitan range.

Material and methods

The specimens were collected in the Naposta Grande stream, near Bahia Blanca city
(38°40'S—62°11'W), under mesosaprobic conditions (Cazzaniga & Curino 1987;
Pettigrosso & Cazzaniga 1987). The stream is permanent, its middle water flow being
0.425 ni s*(Paoloni et al1988).

Samples mainly consisted of bunchesCtddophoraspp., one of the most abundant
macroalgae in this environment (Parodi 1990). They were stored in 5| containers without
aeration to force the worms to crawl to the surface.

The specimens were relaxed before fixation; the best anaesthetic results were obtained
by gradually adding an aqueous solution of MgZb% and menthol crystals. Fixation
was made in Bouin fluid for 24 hours. Serial sections thick were obtained with a
Minot rotary microtome (eight transverse and thirteen sagittal series) and stained with
Carazzi haematoxylin and eosin, Masson Trichrome Stain, or Periodic Acid Schiff (PAS).
Specimens that did not protrude the proboscis during fixation were preferred for
microanatomical studies.

Voucher specimens (sets of serial sections) are deposited at the Museo Argentino de
Ciencias Naturales “Bernardino Rivadavia” (Buenos Aires, Argentina), under the numbers
MACN—In 36374, 36375 and 36376.

Results
Family Tetrastemmidae
GenusProstomaDugeés, 1828

Prostoma graecensgBdhmig, 1892)
(Figures 1-2)

Description of the Argentine specimens

Worms of slightly flattened, round body section, about 0.5 to 2.5 cm long, with four to
six turbellarian-like cup ocelli, five being a usual figure; all late embryos and newly
hatched specimens bred in the laboratory showed four eyes. The smallest animals were
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pale yellow whereas larger ones were orange-brown with small darker spots. A CUBOOTAXA

shaped frontal organ, dorsal to the rhynchopore, was easily noticeable by the active cilig
movement within it (Figure 1).

Body wall with two muscular layers, outer circular and inner longitudinal, as typical
for monostiliferous Hoplonemertini; no diagonal fibres observed.

Nervous system consisting of a pair of dorsal and a pair of ventral cerebral ganglia
connected by commissures forming the neural ring around the rhynchodaeum. The
cerebral organ connected with two external, oblique cephalic grooves. A pair of lateral
nerve cords arose from the ventral ganglion, with no accessory nerve. The highly
basophilous cephalic glands connecting to the frontal organ extend backwards up to, at
least, the cerebral dorsal commissure in all the specimens sectioned (Figure 2).

2'5;1m '

FIGURE 1. Prostoma graecens@Bohmig 1892) from Argentina. Sagittal section through the
cephalic region showing the cup-shaped frontal organ (FO).

Rhynchocoel about two thirds the body length, with two muscular layers (outer
circular, inner longitudinal). Rhynchodaeum with a thin layer of longitudinal fibres,
noticed only in a few specimens. Proboscis differentiated into three regions (anterior,
middle bulb, and posterior), with three muscular layers (outer longitudinal, middle
circular, inner longitudinal). The principal stylet—nearly as long as its base—Ilaid in the
basis of the middle bulb region; the two lateral pouches containing accessory stylets were
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ZOOTAXA surrounded by some unicellular glands. Late embryos and newly hatched worms already
possess the main stylet.
Oesophagus non-rhynchodaeal, short, ciliated (Figure 2); its cilia were not always
visible due to lumen collapse. Stomach with a strongly ciliated epithelium.

FIGURE 2. Prostoma graeceng@®06hmig 1892) from Argentina. Sagittal section through the fore
region of the body, showing the ciliated epithelium of the oesophagus (OE) and the extension of the
cephalic glands (CG): dorsal cerebral commisure (DCC); PR, proboscis; RC, rhynchocoel; VCC,

ventral cerebral commisure.
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Ovotestes located between the intestinal diverticula. A large ovum and a fewoOOTAXA

remaining spermatic cells formed each ovotestis in mature specimens. One of the smal @

specimens had only testes. Spherical eggs laid in the laboratory were 0.032 mm in
diameter.

Discussion

Criteria for the morphological recognition Bfostomaspecies were discussed by Stiasny-
Wijnhoff (1938), Corréa (1951, 1964) and Gibson and Moore (1976). There is no general
agreement on the extent of intraspecific variability, and some characters are still
controversial because they are seldom observable, naturally variable, or are very sensitive
to alterations induced by methods employed in preparation.

The presence of a definite frontal organ in the Argentine material exdudstoma
asensoriatumfrom the discussion. This species, tentatively cited in South America
(Cordero 1943), is actuallyrmmmen dubiuniGibson and Moore 1976).

Three crucial characters that discriminBtestoma graecendeom its close relatives
are the ciliation of the oesophagus epithelium; the presence of a distinct layer of
longitudinal muscles in the rhynchodaeum of the former; and the backward extension of
the cephalic glands, which reach the brain commissure or extend beyond them.

The ciliated oesophagus was used to sep&ageaecensdrom its allies:P. eilhardi
(Stiasny-Wijnhoff 1938; Corréa 1951, 198@. jenningsiGibson and Young, 1971,
(Gibson & Moore 1976), anB. canadiensis§ibson and Moore, 1978. Gibson and Moore
(1976) retained this character as reliable even though epithelial cilia were not visible in the
oesophagus of three of their ten specimens analysed from different localities. Those
Argentine specimens where the oesophagus lumen did not collapse during fixation showed
strong ciliation in the oesophagus.

The layer of longitudinal muscles in the rhynchodaeur. gfraecensenay be either
thick, as described by Corréa (1951) for South African specimansiot strongly
developed, as mentioned by Gibson and Moore (1976) for specimens from Israel,
Australia, New Zealand and part of the North American material. The Argentine worms
had a relatively weak, thin muscular layer, which was hardly visible in some entirely
relaxed specimens.

The backward extension of the cephalic glands up to the cerebral commissure is
generally accepted as a consistent specific charactergshecensélwata 1954; Muller
1966; Gibson & Moore 1971, 1976; Moretto & Durquet 1978; Gamo 1986; Cook &
Herrmann 1997). However, Corréa (1951) argued that this character is not endorsed by the
original description, and that she also never found any systematic difference in this respect
between the samples she identifiedPaggraecenseand P. eilhardi. All the Argentine
specimens showed extensive cephalic glands that extended at least to the brain, and
sometimes beyond it.
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Previous records d?rostomain South America can be summarized as follows:

—Prostoma asensoriatunfMontgomery, 1896) in Caracas (Venezuela) (Cordero
1943).

—Prostoma eilhardi(Montgomery, 1894) in the states of Sdo Paulo (Marcus 1942),
Parana (Marcus 1943), Para (Corréa 1951) (Brazil), and in the La Plata river (Argentina)
(Moretto & Durquet 1978).

—Prostomasp. in Montevideo (Uruguay), Buenos Aires and Misiones (Argentina)
(Cordero 1943). The material was not identified to species level and no histological data
were given.

Corréa (1951: 257) stated that the presenderastoma graecenseas verified “in
Mexico (Rioja 1941) and Venezuela (Cordero 1941, p. 195; 1943, p. 143)”, but her opinion
was based on inconclusive evidence. In fact, the former reference (Cordero, 1941) refers to
speciesof Hydra and does not include any specific name for his “fairly frequent
nemertean” from Caracas. Instead, Cordero (1943, p. 129) describes and identifies it as
Prostoma asensoriatumater in his paper (p. 132) he mentions that Rioja (1941) had
giventhe nameStichostemma rubré_eidy, 1850) to the Mexican specimens of the same
species, and concludes that oy asensoriatumand P. eilhardi are present in the
Americas to the south of Mexico. This opinion is still valid, except for the doubt over the
validity of P. asensoriatuniGibson & Moore 1976). At the time, Corréa (1951) seemed to
assume the synonymy Bfostoma rubrunandP. asensoriaturwith P. graecensebut this
statement is no longer acceptable. While Corréa (1951) ider®ifeedoma eilhardandP.
graecensén her material from South Africa, all her specimens from South America were
P. eilhardi,the onlyProstomaspecies now recognised in Brazil (Corréa 198&grefore,

P. graecenséas not until now actually been identified from South America.

The status oP. graecens@s a cosmopolitan morphospecies appears to be legitimate
since it is common in Europe, Asia, and North America (Gibson & Moore 1976; Crandall
et al. 2002); it is also present in Africa (Corréa 1951; Gibson & Young 1974); in Australia
and New Zealand (Gibson & Moore 1978; Gibson 2002); and is now confirmed from
South America. The scarcity of records in the Southern Hemisphere is possibly but a
consequence of the limited interest of local zoologists.

Traditional taxonomy of the Tetrastemmidae based on morphological characters only,
does not necessarily reflect actual phylogenetic relationships (Strand & Sundberg, 2005a).
Nemertean species that have direct development, with no free-swimming stages of larvae,
face obvious restrictions on dispersal and gene flow (Strand & Sundberg, 2005b). So,
under the present day evidence on related groups, such an ubiquitous speEstoas
graecensés subject to the suspicion that it might represent a species-complex or of having
been introduced into at least some areas of its world-wide distribution. There is still no
molecular evidence to show if the South Ameri€agraecensare genetically similar to
the morphologically identical specimens collected from other continents.
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