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Abstract

The ascidian fauna of the Pacific coast of Panamais poorly known and only recently four speciesin the family Ascidiidae
were reported on. Ascidia is the only known genus of Ascidiidae in Pacific Panama waters. In the present research, we
describe anew species, Ascidia sideralis sp. nov., and we document the new occurrence of A. cf. gemmata and A. cf. lib-
erata (both previously known to the West Pacific), A. archaia (a cosmopolitan species el sewhere in the Pacific), A. cera-
todes (previously documented in the eastern N. Pacific), and A. sydneiensis (an Atlantic species on the east coast of
Panama) in Pacific Panamawaters. A tabular key for the identification of Ascidiidae on the American Pacific coast com-
plements this study.
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I ntroduction

The ascidian fauna of the Americas includes a large diversity of species (Van Name 1945) and this knowledge has
been improved on the last decades. Rocha et al. (2012) reported 26 species of Ascidiidae from the shallow waters
of the Atlantic coast of the Americas, while only nine species were reported on the Pacific coast (Van Name 1945;
Lambert & Lambert 1998; Lambert & Sanamyan 2001; Monniot 2007; Nova-Bustos et al. 2010; Carman et al.
2011).

New effortsto survey the ascidian diversity in Panamawere recently done, both on the east (Rocha et al. 2005;
Bonnet & Rocha 2011) and the west coast (Carman et al. 2011). These studies are important, because the intense
traffic of ships through the Panama Canal makes this region more susceptible to the introduction and establishment
of exotic species. Here we report on six species of the genus Ascidia, among which four have already been reported
in Carman et al. (2011). Ascidia sp. is now formally described and given the name A. sideralis. The report of
Ascidia incrassata is corrected, and the assigned species (A. cf. liberata) is considered an introduction to the
region. The identifications of A. ceratodes and A. sydneiensis remain unchanged. The two additional species
reported here are A. archaia and A. cf. gemmata.

Material and methods

Specimens were collected between December 2008 and November 2011, from natural and artificial substrates on
the Pacific coast of Panama up to 13.0 m deep. Tidal exchange in the area is about 3.0 m. Rocky substrates
predominated in the natural environment which were well exposed during low tide. Thus, animals were usually
subtidal and deeper than 5.0 m. The coordinates of each collecting site are listed in Table 1.
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TABLE 1. Locations and geographic coordinates where species were collected.

Collecting Site L ocation Latitude Longitude

Afueral* Canales de Afueraldand 07°42'14" N 81°37'30" W
Afuera?2 Candes de Afueraldand 07°42'20" N 81°38'13" W
Afuera3 Candes de Afueraldand 07°41'15" N 81°37'24” W
Pluto Canalesde Tierralsland 07°44'20" N 81°36'44" W
Shark Point Candesde Tierralsland 07°45' 03" N 81°35'25" W
Playa Venados Veracruz 08°53'34" N 79°35'58" W
STRI dock Panama City 08°55'04” N 79°31'58" W
Marina Flamenco Panama City 08°54'45" N 79°31'20" W
Ida Taboga Panama City 08°47'55" N 79°33'16" W
Isla Taboguilla Panama City 08°48'28" N 79°31'24" W

* Seemap in Bullard et al. 2011.

Specimens were collected manually from docks or by SCUBA and snorkel and anesthetized with menthol
dissolved in seawater. After two hours, they were fixed in formaldehyde 4%. In the laboratory, specimens were
dissected under stereoscopic microscope and the internal structures were colored with hematoxylin dye. The
holotype is deposited in the Museu de Zoologia of Universidade de Sdo Paulo (MZUSP) and the rest of the
specimens are deposited in the Ascidiacea collection of the Departamento de Zoologia of Universidade Federa do
Parana (DZUP).

Thetabular key includes all Ascidiidae species found in shallow waters of the Pacific coast of America, and is
based on observed characters complemented by descriptions in the literature (Table 2).

1. Color in living specimens: G, Gray; B. Brown; R. Red or reddish; O. Orange; Y. Yellow; P. Purple; U. Uncolored; V.
Various colors

2. Projectionsof thetunic: E. Elongated; C. Conical or rounded; 0. Absent

3. Number of lobes on the oral siphon

4. Number of lobeson the atrial siphon

5. Projectionson the margins of the siphonslobes: P. Presence; 0. Absence

6. Musculature on the right side: B. Parallel short fibers forming a band around al the margin; D. Parallel short fibers

forming a band only on the dorsal margin; O. Mainly oblique; V. In various directions

7. Longitudinal musculaturein the siphons: B. Forming bands to each lobe; 0. Without any pattern

8. Number of oral tentacles

9. Projectionsalong the margin of the prepharyngeal groove: P. Presence; 0. Absence

10. Papillaein the prepharyngeal area: P. Presence; 0. Absence

11. Number of longitudinal vesselsin each side of the pharynx

12. Number of stigmata per mesh

13. Intermediate papillae on the pharynx: P. Presence; 0. Absence

14. Number of foldsin the stomach wall

15. Dilatation of therectum: P. Presence; 0. Absence

16. Shape of theovary: C. Cauliflower; E. Elongated; R. Ramified

17. Position of the ovary: R—restricted to the primary intestinal loop; P—with a central axisinside the primary intestinal and
extending on the ascending part of the intestine; S—with a central axis inside the primary intestinal and extending on the
descending parts of the intestine

18. Peculiar characterigtics: B. Brooding larvae in the atrial cavity; D. Dots on the surface of the tunic; F. Fold on the right

side of the body wall; R. Red eggs.
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Descriptions

Ascidia archaia Sluiter, 1890
(Fig. 1)

Material examined: DZUP ASC 185 — 2 ind.; Canales de Afueralsland; 13.0 m, under dead shell; 13/i/2009; col.:
S. Bullard.

Individuals are 1.6 cm long at most. The body musculature comprises slim fibers, oblique to the dorsal margin
of the body on the right side of the animal. White discs occur along transverse vesselsin living animals. There are
approximately 30 longitudinal vessels on each side of the pharynx with 3-5 stigmata per mesh and small secondary
papillae. The ovary islong and subdivided into few and large lobes, restricted to the primary intestinal loop.

Remarks. Characteristics agree with previous descriptions (Kott 1985; Nishikawa 1986; Bonnet & Rocha
2011), and there is no doubt in the identification of the species. The present distribution of A. archaia includes the
regions of the Tropical Western Atlantic coast (Van Name 1945; Monniot 1983; Bonnet & Rocha 2011; Rocha et
al. 2012) and the Indo-Pacific (Kott 1981, 1985; Nishikawa 1986; Monniot 1987, 1997; Monniot & Monniot 1987,
2001). Its presence in Panama could be due to human transportation, since these locations are very distant from
each other and it isimprobable that the species naturally dispersed by its own means.

Ascidia ceratodes (Huntsman, 1912)
(Fig. 2)

Material examined. DZUP ASC 52 — 5 ind.; STRI dock, Panama City; 1.5 m, inside bricks; 07/xii/2008; col.:
R.M. Rocha; DZUP ASC 187 — 6 ind.; 04/i/2009; col.: R.M. Rocha. DZUP ASC 51 — 3 ind.; Marina Flamenco,
Panama City; 1.5 m, inside bricks; 06/xii/2008; col.: R.M. Rocha; DZUP ASC 53 —4 ind.; 1.5m, inside bricks; 04/
i/2009; col.: R.M. Rocha. DZUP ASC 54 — 1 ind.; Pluto, Canales de Tierra Island; 13.0 m, under rocks; 10/i/2009;
col.: R.M. Rocha. DZUP ASC 184 — 2 ind.; Playa Venados, Veracruz; intertidal, under rocks; 30/ix/2011; N.Y.K.
Bonnet.

The animals are usually small (up to 3.3 cm total Iength) and are fixed to the substrate by the left side of the
body. Usually there is no incrustation, but occasionally there are tubes of polychaetes and hydroids on the free
surface. The living animal is yellowish with orange siphons, but after fixation these colors disappear. The tunic is
translucent, with cartilaginous consistency (0.2—2.2 mm thick).

The body isoval, 0.8-2.0 cm long (including the oral siphon) and 0.4—-2.0 cm wide, without the tunic. Usually
both siphons are small (about 0.1-0.5 cm), but the oral siphon may be longer (up to 1.2 cm). The ora siphon has 8—
9 lobes and the atrial has 6 lobes; both with orange dots between the lobes, and without any projections on the
margin. The atrial siphon is directed towards the posterior region of the body. The neural ganglion is closer to the
oral siphon.
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A net of 0.03-0.15 mm thick fibers forms the musculature on the right side. On the |€eft side, the longitudinal
muscles extending from the oral siphon are short and a band of short parallel transverse fibers is found on the
dorsal region. The longitudinal fibersin the siphons are not organized in bands.

There are 83-217 oral tentacles, of three sizes; the largest is 1.3-2.1 mm long. The prepharyngeal groove is
double and the anterior membrane of the prepharyngeal groove usually has projections. The distance between the
line of tentacles and the prepharyngeal groove is short (up to 0.3-1.1 mm), with or without papillae. The
peritubercular areais short and the dorsal tubercle aperture is U-shaped, with or without enrolled ends. The dorsal
laminais double anteriorly; when it merges, the margin is toothed (teeth not related with the ends of the transverse
vessels). The dorsal lamina passes by the left of the esophagus aperture to the end of the pharynx, close to the
stomach; absence of papillae on the right side of the dorsal lamina at the level of the esophagus. There is a narrow
laminaon the right of the esophageal aperture. The pharynx has 24-38 longitudinal vessels on theright side, 23-35
longitudinal vessels on the left, and 47-81 transverse vessdls; it is pleated, with 5-7 stigmata per mesh. The
primary papillae in the pharynx could be simple, bi or trilobed. There are secondary papillae in some parts of the
pharynx. Parastigmatic vessels are absent.

The alimentary canal occupies half or more of the left side of the body. The stomach is oval and large, with 9—
11 internal longitudinal folds. The isodiametric intestine forms a primary and a secondary loop. The anusislocated
approximately 3.0-8.9 mm from the ora tentacles; it has a smooth or bilobed rim. Renal vesicles are very
conspicuous (0.1-0.25 mm in diameter) and cover the stomach and the ascendant loop of the intestine.

The ovary is compact and localized inside the primary intestinal loop, where it is visible both from the outside
and atrial cavity side. Oocytes are approximately 0.1 mm in diameter. The testis follicles are elongated and
overlying part of the stomach and intestine. Gonoducts open just posterior to the anus aperture.

Remarks. Van Name (1945) described A. ceratodes as similar to juveniles of A. interrupta Heller, 1978. We do
not agree because the absence of projections in the tunic surface, the larger number of oral tentacles, the smaller
number of longitudinal vessels in the pharynx, the isodiametric intestine and the conspicuous renal vesicles are
characteristics which distinguish A. ceratodes from A. interrupta. Van Name (1945) cited the geographical
distribution of this species from British Columbia south to California and comments about doubtful specimens
from Ecuador and north Chile. Later, Tokioka (1972) reported the species in Costa Rica and Carman et al. (2011)
extended its range to Panama. It is uncertain whether these tropical populations are in their native region and the
species is expected to be found along all Central America Pacific coast or whether the southern populations were
introduced by human transport.

FIGURE 2. Ascidia ceratodes. A. Right side of body (without tunic). B. Left side of body (without tunic). Scalebar: A, B =0.5
cm.
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Ascidia cf. gemmata Sluiter, 1895
(Figs. 34)

Material examined: DZUP ASC 193 — 1 ind.; Isla Canales de Afuera; 10.0 m, under rock; 13/i/2009; col.: R.M.
Rocha. DZUP ASC 194 — 1 ind.; Shark Point; 6.0 m, under dead coral; 14/i/2009; col. R.M. Rocha.

The animals are up to 3.5 cm total length and attached to the substrate by the left side. The body is orange but
color vibrancy islost after fixation. It may have some epibionts (bryozoans and algae). The tunic is cartilaginous
(0.6-1.8 mm thick), slightly wrinkled and translucent. There are small conical projectionsirregularly distributed on
the surface of the animal, each one corresponding to the end of blood vessels.

Small individuals have an oblong body, 1.4-2.6 cm long (including the oral siphon) and 0.5-1.0 cm wide,
without tunic. Both siphons are 0.3-0.5 cm long. The oral siphon has eight smooth lobes, while the atrial siphon
has 6-8 smooth lobes and is 0.2-0.8 cm away from the tentacles. The nervous ganglion is close to the oral siphon.

A net of thin fibers (0.03-0.06 mm thick) forms the musculature on the right side. On the left side, the
longitudinal muscles extending from the oral siphon are short and there is a band of short parallel transverse fibers
on the dorsal margin. The longitudinal fibersin the siphons are not organized in bands.

There are 58-69 oral tentacles, of four sizes; the largest is 2.0-2.5 mm long. They project from a thick
muscular ring. The prepharyngeal groove is double and the anterior membrane has projections. The distance
between the line of tentacles and the prepharyngeal groove is short (up to 0.3-0.6 mm), with some papillae. The
peritubercular areais small and the dorsal tubercle apertureis C or U-shaped with enrolled ends. The smooth dorsal
lamina is double anteriorly and without any projections on the right side close to the esophageal aperture. The
dorsal lamina passes by the esophageal aperture on its left to the end of the pharynx, which extends 1.8-5.2 mm
beyond the stomach. There is a narrow lamina with smooth margin on the right of the esophageal aperture. The
pharynx has 39-43 longitudinal vessels on the right side, 3341 vessels on the left and 62—74 transverse vessdls; it
is very pleated and meshes have 6-8 stigmata. The primary papillae are simple or dlightly trilobed and no
intermediate papillae or parastigmatic vessels were found.

The alimentary canal is not large, occupying approximately half of the left side of the body. The stomach is
globular, with 7-9 internal folds. The intestine is isodiametric and form two loops. The anus is 3.8-5.9 mm
distance from the oral tentacles; it has a bilobed rim. The renal vesicles are 0.12-0.16 mm in diameter, and cover
the alimentary canal on its atrial side. There are conspicuous conic projections on the peritoneum that cover the
alimentary canal.

FIGURE 3. Ascidia cf. gemmata. A. Right side of body (without tunic). B. Left side of body (without tunic). Scale bar: A, B =
0.5cm.

The cauliflower-shaped ovary lays within both the primary and secondary loops of the intesting; it isvisiblein
the primary loop from the outside and atrial cavity, but in the second loop it is observed only from the inside.
Oocytes are 0.12-0.14 mm in diameter. The testis is ramified and spread on the intestine wall. Gonoducts open
close to the anus aperture.

Remarks. Specimens are provisionally identified as Ascidia gemmata because of their general resemblance to
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most of the descriptions of the color, size, right side musculature, shape and position of the ovary, and network of
blood vessels inside the tunic which form small papillae on the surface of the tunic.

Nonetheless, there is some incongruence among descriptions of A. gemmata. For example, itis possibleto find
3-6 stigmata per mesh in the pharynx (Tokioka 1961; Nishikawa 1991) and up to 8-12 stigmata per mesh (Monniot
& Monniot 2001); the intestine may be isodiametric (Tokioka 1961; Monniot 1991) or with a dilatation in the
posterior region (Tokioka 1950; Monniot & Monniot 2001); the dorsal tubercle is usually U-shaped, but it may be
meandric or subdivided in many dlits (Tokioka 1950; Nishikawa 1991); and the number of ora tentacles may vary
between 35-60 in specimens from Palao Is. and New Caledonia (Tokioka 1950; Monniot 1991; Monniot &
Monniot 2001), 80 in specimens from Japan (Nishikawa 1991) and approximately 100 in specimens collected from
Australia (Kott 1985). Therefore we agree with the suggestion of Monniot and Monniot (2001) about the presence
of more than one species in the available descriptions of A. gemmata and the necessity of a detailed revision of the
group. If confirmed, this record is the first one of this species on the Central American Pacific coast.

FIGURE 4. Ascidia cf. gemmata. A. Right side of body (external), showing muscles. B. Left side of body (external), showing
gut and gonads. C. Dorsal tubercle and anterior part of dorsal lamina. D. Gut and gonads (internal). Scale bar: A, B = 0.5cm; C,
D=1.0mm.
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Ascidia cf. liberata Sluiter, 1887
(Figs. 5-6)

Material examined: DZUP ASC 55 — 2 ind.; STRI dock, Panama City; 1.5 m, inside bricks; 07/xii/2008; col.:
R.M. Rocha. DZUP ASC 56 — 2 ind.; Marina Flamenco, Panama City; 1.5m, inside bricks; 04/i/2009; col.: R.M.
Rocha. DZUP ASC 57 — 2 ind.; Isla Canales de Afuera; 5.0 m, under rocks; 13/i/2009; col.: R.M. Rocha.

Individuals are attached to the substrate by the left side of the body; there are no incrustations or epibionts. The
color of living animals is red or yellow. The tunic is cartilaginous (0.6-1.5 mm thick), translucent and with
numerous conic projections around the siphons; it may also have elongated projections on the ventral margin of the
body.

The largest specimen measured 3.2 cm total length. The body is oblong, 1.3-3.2 cm long (including the oral
siphon) and 0.9-1.2 cm wide, without tunic. Siphons are short (0.3-0.7 cm each one), the oral siphon is apical with
eight lobes, while the atrial is displaced posteriorly 0.5-1.2 cm from the ring of tentacles and has 56 lobes. L obes
in both siphons have indented margins. The nervous ganglion is closer to the oral siphon. On the right side of the
body there isafold in the antero-dorsal region; in someindividuasit is aso present on the left side.

On both sides, the body wall musculature is formed by many short strong fibers (0.1-0.25 mm thick)
perpendicular to the dorsal margin, forming a compact layer of muscles. These fibers extend posteriorly, but do not
reach the ventral margin of the body. The longitudinal fibers in the siphons are organized in bands (one to each
lobe).

FIGURE 5. Ascidia cf. liberata. A. Fresh animal. B. Right side of body (without tunic). C. Left side of body (without tunic).
Scalebar: B,C=0.5cm.
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FIGURE 6. Ascidia cf. liberata. A. Right side of body (external), showing muscles. B. Esophageal aperture. C. Left side of
body (external), showing gut and gonads. D. Gut and gonads (internal). Scale bar: A, C, D =0.5cm; B = 1.0 mm.

There are 41-88 oral tentacles, of three sizes; the longest is 1.25-2.5 mm long. The prepharyngeal groove is
double, with smooth margins, situated 0.3-0.5 mm from the ring of tentacles. The prepharyngeal areais usually
smooth, but may have large papillae. The small peritubercular areaformsaV and the dorsal tubercle apertureis U-
shaped, with or without enrolled ends. The dorsal lamina is double anteriorly, with small finger like projections
formed by the extremity of the left transverse vessels and other projections between them. It passes by the
esophageal aperture on its left to the end of the pharynx, close to the stomach. There are no papillae on the right
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side of the dorsal lamina at the level of the esophageal aperture. Thereisarow of long languets on the right side of
the esophageal aperture, formed by the elongation of the right transverse vessels of the pharynx. The pharynx has
26-32 longitudinal vessels on the right side, 24-31 on the left side and 33—73 transverse vessels. It is strongly
pleated and there are 6-9 stigmata per mesh; the primary papillae are bi or trilobed. In some parts of the pharynx
parastigmatic vessels are found, but secondary papillae are absent.

The alimentary cana is large, occupying more than half of the left side of the body. The stomach is rounded
and wide, with 5-6 internal longitudinal folds. The isodiametric intestine forms two loops and the bilobed anusis
located approximately 4.0-10.5 mm from the ora tentacles. Small renal vesicles (0.04-0.08 mm diameter) cover
the digestive tract. The peritoneum that covers the stomach and ascending portion of the intestine has irregular
papillae, but on the rectum there are conica projections.

The ovary is compact, included in the primary intestinal loop, while the testis is ramified, with elongated
follicles. Both gonads are visible from the outside and atrial cavity. The gonoducts open close to anus aperture, just
posterior to it.

Remarks. The dissected specimens are in agreement with previous descriptions of A. liberata collected in
Australiaand Solomon Is.: small size (up to 2.0 cm total length), tunic with conical projections around the siphons,
siphon lobes with indented margins, body wall with a fold on the right side, corporal musculature restricted to
perpendicular fibersin the dorsa margin, longitudinal musculature in the siphons organized in bands, 6-8 stigmata
per mesh and isodiametric intestine (Kott 1985; Nishikawa 1986). Nevertheless, there is some doubt about the
identification because of differencesin the descriptions and distribution. Living specimens are maroon-purple color
and have 30-50 oral tentacles (Kott 1985; Nishikawa 1986), the ovary is ramified on the secondary intestinal loop
in Australian specimens (Kott 1985), and there is alarge geographical distance between previous records and this
one.

Similar to A. liberata, Ascidia incrassata Heller, 1878 has projections on the margin of the siphonal lobes,
body musculature on the right side formed by short fibers perpendicular to the dorsal margin, indented lamina on
the right side of the esophageal aperture and the cauliflower-shaped ovary restricted to the primary intestinal loop.
A. incrassata may be distinguished from the present specimens of A. cf. liberata by the large size (up to 10.0 cm
total length and tunic 2.0 cm thick); absence of conical projections on the tunic, close to the siphons; body
musculature only in the anterior region of the body (not posterior to the atrial siphon); and 7—12 stigmata per mesh
in the pharynx (Monniot et al. 2001).

Recently, Carman et al. (2011) reported the presence of A. incrassata near the Pacific entrance of the Panama
Canal. However, thisidentification should be corrected because the specimens better correspond to A. cf. liberata.

Ascidia sideralis sp. nov. Bonnet & Rocha
(Figs. 7-8)

Material examined. Holotype: MZUSP 00034 — 1 ind.; Pluto, Isla Canales de Tierra; 5.0 m; 12/i/2009; col. J.
Dijkstra.

Paratypes: DZUP ASC 148 — 1 ind.; Isla Taboguilla, Panama City; 09/xii/2008; col. R.M. Rocha. DZUP ASC
149 -6 ind.; Isla Taboga, Panama City; floating dock; 05/xii/2008; col. R.M. Rocha.

Etymology. The name is in reference to the white dots present on the entire surface of the tunic in living
animals, giving the impression of a stellated night.

Diagnosis. Living animals are grayish with conspicuous white dots on the surface of the tunic; body
musculature as a net is on the right side of the body, with complete transverse fibers close to the oral siphon; ora
tentacles are connected by athick membrane; large papillae are in the prebranchial area; 8-10 stigmata per mesh;
primary papillae are trilobed in the pharynx; the intestine is isodiametric; and the ovary is lobed inside both
intestinal loops.

Individuals are up to 5.7 cm total length and attached to the substrate by the left side of the body. The free
surface usually has some epibionts (hydrozoans and bryozoans). Living specimens are grayish with numerous
white dots on the entire surface of the tunic; the dots correspond to the terminations of blood vessels, which do not
project from the surface of the animal. In formaldehyde, the gray coloration disappears, but the white dots are
visible at least after ten months in preservative. The tunic is translucent and dightly wrinkled, with rigid or
cartilaginous consistency (0.6-2.5 mm thick). Siphons are side-by-side and apical.
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The body is oblong, 2.0-3.5 cm long (without the oral siphon) and 1.1-1.9 cm wide. The ora siphon is0.4-1.0
cm long and has eight lobes, while the atrial siphon is 0.4-1.6 cm long and has 7-8 lobes. The atrial siphon is
displaced posteriorly 0.7-1.5 cm away from the ring of oral tentacles. Lobes on both siphons have smooth margins.
The neural ganglion is closer to the oral siphon.

A dense net of fibers (0.08-0.16 mm thick) forms the body wall musculature on the right side, but close to the
oral siphon horizontal fibers predominate. On the left side of the body there are short longitudina fibers extending
out of the oral siphon and some short fibers on the dorsal margin. The longitudinal muscle fibersin the siphons are
not organized in bands.

FIGURE 7. Ascidia sideralis sp. nov. A, B. Animal in field. C. Right side of body (without tunic). D. Left side of body
(without tunic). Scale bar: C, D =0.5cm.

There are 56-96 oral tentacles, of four sizes, and the largest is 1.7-5.3 mm long, with a thick membrane
connecting them. The smooth prepharyngeal groove is double; the distance between the line of tentacles and the
prepharyngeal groove is short (0.4-0.8 mm long), with large but not abundant papillae (0.04-0.06 mm in
diameter). The dorsal tubercle is U-shaped, with enrolled ends; the peritubercular area is U-shaped. The dorsal
laminais double and smooth anteriorly, but it istoothed posteriorly due the elongation of the left transverse vessels
plus small projections between them. The dorsal lamina passes by the esophageal aperture on its left to the end of
the pharynx, close to the stomach. There are no papillae on the right side of the dorsal |lamina near the esophageal
aperture, but there is a wide lamina on the right side of the esophageal aperture. The pharynx has 3547
longitudinal vessels on the right side, 31-41 on the left side and 86-142 transverse vessels; it is very pleated and
there are 8-10 stigmata per mesh. The primary papillae are slightly trilobed and no intermediate papillae or
parastigmatic vessels were found.
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The aimentary canal occupies half or more of the left side of the body. The stomach is elongated, with 6-10
internal longitudinal folds. The isodiametric intestine forms two loops and the bilobed anusis located 6.2—12.5 mm
from the oral tentacles. Renal vesicles that are 0.1-0.16 mm in diameter cover the intestine and stomach. There are
conspicuous conical projections on the peritoneum covering the alimentary canal.

The ovary is lobed, included in the primary and secondary intestinal loops, and visible mostly from the
external side of the body wall. The oocytes are 0.15-0.18 mm in diameter. The testis follicles are elongated, but not
very ramified, and overlie the stomach and most of the intestine. Gonoducts open just posterior to the anus
aperture.

A B

FIGURE 8. Ascidia sideralis sp. nov. A. Right side of body (external), showing muscles. B. Papillaein the prepharyngeal area.
C. Left side of body (external), showing gut and gonads. D. Gut and gonads (internal). Scale bar: A, C,D =0.5cm; B =1.0
mm.
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Remarks. The only species of Ascidia whose living specimens have brilliant dots in the tunic are A. decepta
Kott, 1985, A. latesiphonica Hartmeyer, 1922 and A. ornata Monniot & Monniot, 2001. Ascidia decepta also has
eight lobes on the oral siphon and 6-7 lobes on the atrial siphon; body wall musculature as a net, 60-80 oral
tentacles, 8-10 stigmata per mesh, and an isodiametric intestine. However, A. decepta can be differentiated from A.
sideralis sp. nov. by the presence of sand embedded in the tunic, pigmented stripes in the siphon lining in some
individuals, and the ovary ramified and restricted to the primary intestinal loop (Kott 1985). Similar to A. sideralis,
A. latesiphonica has 40-100 ora tentacles, a very pleated pharynx, isodiametric intestine and lobed ovary
(Hartmeyer 1922; Kott 1985). The differences with A. sideralis sp. nov. are the yellow dots in the tunic, body wall
musculature on the right side that is formed by long longitudinal fibers in the middle of the body, short
perpendicular fibers along the dorsal and ventral margins, longitudinal fibers in the siphons that are organized in
bands, 6-8 stigmata per mesh, and ovary restricted to the primary intestinal loop (Hartmeyer 1922; Kott 1985).
Similar to A. sideralis sp. nov., A. ornata has a net of muscular fibers on the right side of the body, papillae
covering the prepharyngeal area, 6-10 stigmata per mesh and alobed ovary (Monniot & Monniot 2001). However,
the presence of 20 lobes on the oral siphon, white pigment lines in the margin of both siphons, 30 oral tentacles,
descending limb of the intestine dilated, and ovary restricted to the primary intestinal loop (Monniot & Monniot
2001) distinguish A. ornata from A. sideralis sp. nov.

Phallusia julinea Sluiter, 1915, a common species in the Pacific Ocean, is characterized by the conspicuous
dots on the surface of the tunic in living animals and, although classified in the genus Phallusia, the absence of
accessory openings in some individuals has been reported (Monniot 1987). However, the presence of 10-13
toothed lobes on the siphons, complete transverse muscle fibers close to the oral siphon on the | eft side of the body,
a toothed lamina on the right side of the esophageal aperture, 70-90 longitudinal vessels in each side of the
pharynx, intestine with the descending part dilated, and opening in the multilobed anus, are characteristics that
distinguish P. julinea from A. sideralis sp. nov.

If the living aspect is disregarded, two other species of Ascidia also have a similar network pattern of body
musculature and an isodiametric intestine. The dorsal tubercle in Ascidia occidentalis Kott, 1985, is aso close to
the neural gland and it has 8-10 stigmata per mesh (Kott 1985). The differences are the toothed lobes on the
siphons, the reduced number of oral tentacles (approximately 30) and the few internal folds in the stomach (Kott
1985). Ascidia melanostoma Sluiter, 1885 also has 36-90 oral tentacles, papillae in the prepharyngeal area, 2648
longitudinal vessels on each side of the pharynx and a bilobed anus (K ott 1981; Nishikawa 1986). Neverthel ess, the
smaller number of stigmata per mesh (6-8) and the ramified ovary (Kott 1981; Nishikawa 1986) distinguish A.
melanostoma from A. sideralis sp. nov.

Ascidia sydneiensis Simpson, 1855

Material examined: DZUP ASC 120 — 2 ind.; STRI dock, Panama City; 1.0 m, inside bricks; 07/xii/2008; col.
R.M. Rocha; DZUP ASC 122 —4 ind.; 0.5 m, inside bricks; 04/i/2009; col. R.M. Rocha. DZUP ASC 119 -2 ind.;
Marina Flamenco, Panama City; 1.0 m, inside bricks; 06/xii/2008; col. R.M. Rocha; DZUP ASC 121 — 1 ind.; 04/i/
2009; col. R.M. Rocha.

Tunic forms longitudinal ridges along the siphons; siphons are lobed with indented margins; body musculature
on the right side is formed by short fibers perpendicular to the margin of the body; dorsal tubercle is meandering;
rectum as a sac-like pouch; anusis multilobed; and the ovary is ramified.

Remarks. The characteristics observed in the present specimens are similar to specimens from the Atlantic
coast of Panama (Bonnet & Rocha 2011).
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