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ABSTRACT. Bostricobranchus digonas Abbott, 1951 was discovered by dredging 
near Cotinga Island, Paranaguá Bay, Paraná (25°31'5 II "S, 48°28'714"W). Concen
trated in a small area 1.5 m deep, lhe animais were collected by a Van Veen devi ce. 
All sizes from 3 mm up to 2 cm in body diameter were recovered. This is the ftrst report 
of a species of this genus in lhe South Atlantic and its occurrence is discussed. 
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Bostricobranchus digonas Abbott, 1951 is an estuarine species, to date, only 
described in Florida, USA. Here, the second occurrence of this species is reported 
in southeastern Brazil. Many individuais were collected in Paranaguá estuary, but 
surprisingly subsequent sampling fai led to find more individuaIs. 

Marine species invasions have received much concern in recent years 
(CARLTON & GELLER 1993; LAMBERT 2001 for a review on ascidians) and one of 
the most difficult aspects in studying the consequences of these invasions is to 
determine when new species arrive in any region. This paper describes morpholo
gical characters of a Bostricobranchus Traustedt, 1883 population showing that the 
individuais are very similar to the population of B. digonas from Florida, to which 
it is thought conspecific. AIso, the presence of an important harbor for petroleum 
tanking ships nearby suggests that this is a possible recent introduction. 

MATERIAL ANO METHOOS 

Specimens were collected in August 2000 by a Van Veen devi ce at Cotinga 
Island, Paranaguá Bay, Paraná (25°31 '511 "S, 48°28'714"W), an important estuary 
in southern Brazil. Salinity at the collecting site was 31 and the substrate was a 
mjxture of sand and mud, with a low-tide depth of l.5 m. Vouchers were deposited 
in the Collection ofthe Departamento de Zoologia, Universidade Federal do Paraná, 
under the codes MOL 09, MOL 10, MOL 11, MOL 12, MOL 13, and permanent 
slides MOL 1-12, MOL 1-13, MOL 1-14, MOL 1-14, MOL 1-15. 

Dissecting techniques and the preparation of permanent slides followed 
MONNIOT & MONNIOT (1972) and RODRIGUES et aI. (1998) . 
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Molgulidae Lacaze-Duthiers, 1877 

Bostricobranchus Traustedt, 1883 

Bostricobranchus digonas Abbott, 1951 
Fig. 1 

Rocha 

Animais are very round with a maximum body diameter of22 mm excluding 
the siphons. The tunic is thin, completely transparent and gelatinous with a thin 
layer of sediment on the surface, except by the siphons and the upper part of the 
body. Very thin hair-like processes project from the lower part of the body and also 
retain sand grains. Smaller animais have longer threads. 

Siphons are long and very close to each other. There are no depressions or 
grooves at their base and animais did not contract the siphons when taken from the 
substrate. Even animais that were not anesthetized maintained elongated siphons 
after fixation. The oral siphon has six lobes, with pigmented spots between them. 
The atrial siphon has four lobes with a small square aperture. 

The mantle is also transparent and uncolored. Strong muscles are present 
only on the siphons. The circular muscles lay from the top to the base of the siphons 
and the longitudinal ones extend slightly further than the last circular ones. Very 
slender and short parallel bands extend across each side of the midventral region. 

Oral tentacles have a very wide base, forming a membrane from which other 
wide membranes appear on each side, only the edge of which is ramified. There are 
14 to 23 tentacles of four sizes, not correlated with the size of the animal; animais 
with fewer tentacles had four of the largest size and animais with greater numbers 
had six. The orifice of the dorsal tubercle is C-shaped with the opening directed 
toward the left. Large specimens have the horns of the C-shape incurved. The neural 
gland lies to the right side of the ganglion. The dorsal lamina is smooth, extending 
beyond the oesophageal aperture on its left to the end of the digestive gland. It is 
widest at the oesophageal aperture. 

The branchial sac has no folds, but contains eight wide longitudinal vessels 
on the right side and seven on the left (small animais have seven vessels on both 
sides). Five transversal vessels are present in each side. The anterior portion of the 
branchial sac is without any stigmata. Infundibula are made of two long and narrow 
stigmata forming a double spiral. Raised infundi bula in old animais are finger-like 
and form brooding sites in the atrial cavity for two or three embryos. Even in small 
animais of 6-7 mm it is not possible to see the longitudinal rows of primary 
infundibula under the longitudinal vessels. Large animais have 13-16 infundibula 
in each mesh, while small animais have 4-6. The endostyle is very long and wide. 

The oesophagus is short, wide and curved. The stomach is oval shaped, 
without any folds on the wall. The digestive gland covers only the right wall of the 
stomach with a larger portion in the cardiac region and a smaller portion in the 
middle of it. Its walls are longitudinally folded and twisted near the distal end to 
form the small portion. The intestine forms a closed primary loop and a wide and 
short secondary loop. The anus is bordered by two lips which curve outwards, with 
many smalllobes on the edge. One large animal had 26 lobes. 
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Fig . 1. Dissected animal without the branchial saco Scale = 1 cm. 
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Gonads are present on both sides. The right ovary is flask-shaped, elongated, 
almost twice the size of the renal sac, which is also elongated and displaced dorsally, 
touching the digestive gland. Testicular lobes surround the ovary, especially at its 
blind end. Testicular lobes form groups with common sperm ducts that merge. On 
the left side, only the more distal part of the ovary and some of the lobes of the testes 
are inside the intestinal loop, most of them are on the dorsal branch of the loop. ln 
old animaIs there is a membrane inside the body wall, near the apertures of both 
gonads. From this membrane, there are numerous filiform projections that seem to 
prevent the eggs from leaving the body through the atrial siphon after leaving the 
oviduct. ln the atrial cavity , free or inside the infundibula, there are round anural 
embryos and star embryos , which are in the process of metamorphosis (Sw ALLA & 
JEFFERY 1992). 

AnimaIs as small as one centimeter had developed ovaries but very few 
testicles, and no embryos in the atrial cavity. Very small juveniles of 1-2 mm were 
found attached on algae and other filaments, without any sand grain on the tunic. It 
seems that they first attach on a substrate free of sand and only burrow afterwards. 

DISCUSSION 

Bostricobranchus digonas was first described from a population living in 
the Peace River estuary, Charlotte Harbor, Florida (ABBOTT 1951). The specimens 
from Paranaguá Bay agree very well with the description made by Abbott, except 
that none ofthe individuaIs showed contracted siphons and the larger animaIs have 
eight, instead of seven, longitudinal vessels on the right side of the branchial saco 
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This species has never been found between Florida and Paraná, Brazil , and s ince it 
is an estuarine species with anurallarvae (Sw ALLA & JEFERRY 1992) this disrupted 
geographical distribution is unexpected. Two other sampling trips (in November 
2000 and February 2001) to collect more individuais from the sarne site and other 
sites inside Paranaguá Bay were unsuccessful. The presence of an important harbor 
for oil tankers in the area, and the fact that this species was never dredged during 
any of the many benthic studies in this bay, suggests the possibility of a recent 
introduction. The introduction of species by ship transport is of major concern 
because some species can easily dislodge and outcompete native species (LAMBERT 
2001). The lack of knowledge of the Brazilian ascidian fauna make it very difficult 
to recognize new introductions. It would be interesting to compare isozymes and 
DNA of the population in Paranaguá Bay with the Florida population, to determine 
how close they are and estimate how long they have been apart. 

This is the first report of a Bostricobranchus species in the South Atlantic. 
Though it is not known whether this population is established, small animais of 3-4 
mm were found attached to filamentous organic debris, indicating that some 
reproduction had occurred. On the other hand, since this species broods larvae, 
juveniles could also have traveled inside the adults. The sam pies had high densities 
of animais in a variety of sizes, sometimes with two or three attached on each other. 

There are only two other known congeneric species: B. pillularis (Verrill, 
1871) and B. septum Monniot, 1978. The first is from the Atlantic coast ofNorth 
America and has only one gonad on its left side (VAN NAME 1945); the second one 
was found in high latitudes of the Indian Ocean, is smaller from B. digonas and has 
only six longitudinal vessels on each si de of the branchial sac (MONNIOT 1978). 

KOTT (1985) proposed the synonymy of Bostricobranchus and Eugyra Alder 
& Hancock, 1870 because the only difference she recognized between the two 
genera was the presence, in the former, of accessory infundibula that increase in 
size and number during development, so that it is almost impossible to distinguish 
the primary infundibula in large specimens. KOTT (1985) argues that some Eugyra 
also have accessory infundibula, and therefore this character should not be used to 
indicate generic distinction. On the other hand, VAN NAME (1945) comments that 
"the remarkable development of the accessory infundibula in the present group 
(Bostricobranchus) represents a distinct advance step in the evolution and specia
lization of the branchial sac beyond that characteristic of Eugyra which seems 
worthy of recognition in classification". Before some one makes an extensive 
revision of the two genera I agree with VAN NAME (1945) and prefer to maintain 
both genera apart. Further, even small specimens of B. digonas in Paranaguá Bay 
have many accessory infundibula and no recognizable primary infundibula indica
ting that this could be a stable character and not just a matter of growth. 
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