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Abstract

The family Didemnidae includes 20% of all known ascidians with six genera in the Atlantic. Here, we describe five new 

species in the Didemnidae from central coastal Brazil. Four species are in the genus Didemnum and were found in Bahia 

(D. aurantium, D. flammacolor, D. lambertae, D. longigaster), while one Diplosoma (D. citrinum) was found both in Ba-

hia and Espírito Santo. 
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Introduction

The family Didemnidae, the most species-rich in the Ascidiacea (Shenkar & Swalla 2011), currently comprises 

almost 600 species (20% of the total species of ascidians) and the most speciose genus, Didemnum, has 

approximately 230 valid species (Shenkar et al. 2014). The Didemnidae includes nine genera of colonial species 

whose zooids are less than 3 mm in length and the body is divided into thorax and abdomen. Zooids eliminate 

water, feces and gametes through an extensive system of cloacal channels that converge and discharge through a 

few openings on the colony surface. Tunic consistency varies due to the calcareous spicules that may or may not be 

present and when present, may vary in density (Monniot et al. 1991).

Didemnid genera are recognized primarily by the number of rows of pharyngeal slits in adult zooids and 

larvae, number of testis follicles in adult zooids, shape of the spermiduct (straight or spiral), shape of the atrial 

opening (wide, small or tubular) and the presence of calcareous spicules in the colony (Kott 2001). Genera found in 

the Atlantic are Didemnum, Trididemnum, Polysyncraton, Leptoclinides, Lissoclinum and Diplosoma (Rocha et al. 

2012).

Eleven species are currently known from Bahia: Didemnum ahu Monniot & Monniot, 1987, D. apersum

Tokioka, 1953, D. candidum Savigny, 1816 (probable mis-identification), D. granulatum Tokioka, 1954, D. 

ligulum Monniot, 1983, D. perlucidum Monniot, 1983, D. psammatodes (Sluiter, 1895), D. speciosum Herdman, 

1886, D. vanderhorsti Van Name, 1924, Diplosoma listerianum (Milne-Edwards, 1841) (registered as Diplosoma 

macdonaldi Herdman, 1886) and Trididemnum orbiculatum Van Name, 1902 (Van Name 1945; Lotufo 2002). 

Eleven species are also known from Espírito Santo: Didemnum galacteum Lotufo & Dias, 2007, D. granulatum, D. 

ligulum, D. perlucidum, D. psammatodes, D. rodriguesi Rocha & Monniot, 1993, D. vanderhorsti, Diplosoma 

glandulosum Monniot, 1983, Leptoclinides brasiliensis Michaelsen, 1923, Leptoclinides latus Monniot, 1983, and 

Trididemnum orbiculatum (Lotufo 2002; Lotufo & Dias 2007).

Here, we describe five new didemnid species from Bahia, one of which was also found in Espírito Santo.
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Material and methods

Animals were collected in Bahia in 2004 and 2007 and in Espírito Santo in 2012 (Fig. 1), by SCUBA diving at 

depths to 15 m. Artificial and natural substrates were sampled. In Bahia, sampling locations included Boião da 

Barra, Canal Madre Deus, Yatch Club, Germânia wreck, Ondina, Porto da Barra, Quebramar Norte and Quebramar 

Sul (Fig. 1A). In Espírito Santo, samples were taken at Escalvada Island (Fig. 1B).

Animals were photographed in situ and then collected with substrate or by removal from the substrate. 

Samples were placed in menthol diluted in sea water for two hours for relaxation and then fixed in 4% 

formaldehyde. Anesthesia, fixation and dissection procedures followed Monniot & Monniot (1972).

FIGURE 1. Atlantic coast of Brazil, highlighting the states of Bahia (A) and Espírito Santo (B) with sampling localities: Boião 
da Barra (1), Canal Madre de Deus (2), Yatch Club (3), Germânia wreck (4), Ondina (5), Porto da Barra (6), Quebramar Norte 
(7), Quebramar Sul (8), Ilha Escalvada (9).
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Holotypes were deposited in the Museum of Zoology, University of São Paulo (MZUSP) and paratypes in the 

collection of Ascidiacea, Department of Zoology, Federal University of Paraná (DZUP), Brazil.

Results

Five new species are described here followed by an identification key for Brazilian species in the genus Didemnum

(Tab. 1). 

TABLE 1. Tabular key for the identification of specimen of the genus Didemnum in the Brazilian coast. Characters 

based on present study and/or literature.

1. Living colony color: B—black, Be—beige, Br—brown, Bc—brick, Dp—dark-purple, G— gray, O—orange, R—red, 

W—white.

2. Colony surface: P—with papillae, R—reticulated, S—smooth.

3. Spicule density: A—abundant in the whole colony, S—abundant only on the surface, L—low abundance.

4. Maximum spicule size (µm).

5. Number of spicule rays in optical transverse section.

6. Atrial languet: P—present, 0—absent.

7. Number of pharyngeal stigmata in half row. 

8. Shape of the lateral organ: C—circular, E—elongate, I—irregular, O—oval, P—protruding, V—variable, Z—z-shape.

9. Length of the muscular process: L—longer than the abdomen, M—as long as the abdomen, S—shorter than the abdomen.

10. Number of testis follicles.

11. Number of coils of the sperm duct.

12. Maximum larval trunk size (µm).

13. Number of pairs of ectodermal ampullae in larvae.

* total number of rays 

Didemnum aurantium sp. nov. Rocha & Neves

(Figs 2, 3)

Examined material: Holotype: MZUSP 00050 one colony, Quebramar Norte, Salvador, Bahia, 12°57’52” S, 

1 2 3 4 5 6 7 8 9 10 11 12 13 Species

Be, Br, Bc P A 35 7–9 0 6, 6, 5, 4 O, E M, L 1 6–7 0.4 4 D. granulatum

W, G P S 33 10–12 0 ? E, P S 1 6–8 0.6 4 D. apersum

W S, P A, S 40 6 0 7–8, 7, 
6–7,5–6

O, E L 1 8 0.5 4 D. perlucidum

W S A 30 9 0 9, 8, 7, 6 O S 2 7–8 0.8 4 D. galacteum

W S A 40 6 0 5 C, O, P S 1 6–7 0.4 4 D. speciosum

W, O S A 30 4* 0 5, 4, 4, 3 O S 1 7–9 0.4 4 D. tetrahedrum

B, Br, Dp S S, L 50 8–10 0 10, 9, 9, 8 C S 1 6–9 1.5 6–1
0

D. cineraceum

Br, G S L 30 11–13 0 8, ? I L 1 6–8 0.5 4 D. psammatodes

B, Br, Dp S L 35 12 0 6, 7, 7, 6 O L 1 9 0.5 4 D. vanderhorsti

W, Be S L 60 8–10 0 6, 6, 5, 4 O, P L 1 6–8 0.4 4 D. ahu

Be S A 100 10 0 5–6 C L 1 8 0.4 6 D. longigaster

O S A 50 10 P 10, 9, 6, 6 C S 1 6–9 0.75 10 D. ligulum

O S A 30 8 0 5–7 C, I, O, 
P

S 1 8–10 0.5 4 D. aurantium

R S A 25 6 0 6–9 I, P S 1 7 0.4 5 D. lambertae

R S A 20 7–10 0 6–7 C, P S 1 9 0.4 4 D. flammacolor

R, O R A 40 6 0 7, 7, 7, 5 E M 1 6–9 0.6 8 D. rodriguesi
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38°30’57” W, 5 m, Col. R. M. Rocha, 11.12.2007. Paratypes: DZUP DID-354 one colony, Canal Madre Deus, 

Salvador, Bahia, 12°45’48” S, 38°39’17” W, Col. R. M. Rocha, 07.06.2004; DZUP DID-355 one colony, 

Quebramar Norte, Salvador, Bahia, 12°57’52” S, 38°30’57” W, Col. R. M. Rocha, 08.06.2004; DZUP DID-356 

one colony, Quebramar Sul, Salvador, Bahia, 12°58’22” S, 38°31’09” W, Col. R. M. Rocha, 10.06.2004; DZUP 

DID-357 one colony, Naufrágio Germânia, Salvador, Bahia, 13°00'34” S, 38°31'59” W, 6.5 m, Col. R. M. Rocha, 

10.12.2007; DZUP DID-358 one colony, Iate Clube, Salvador, Bahia, 12°59’57” S, 38°31’52” W, 3 a 4 m, Col. R. 

M. Rocha, 13.12.2007; DZUP DID-384 7 colonies, Quebramar Norte, Salvador, Bahia, 12°57’52” S, 38°30’57” W, 

5 m, Col. R. M. Rocha, 11.12.2007.

Etymology. The name refers to the bright orange color of the colony under water.

FIGURE 2. Didemnum aurantium sp. nov. A, living colony. B, spicules. C, larva. Scale bar: C = 0.5 mm.
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FIGURE 3. Didemnum aurantium sp. nov. A, thorax. B, abdomen. C, larva. Scale bar: 0.5 mm.

The colonies are bright orange (ranging between darker and lighter oranges) with slightly darker cloacal 

cavities (Fig. 2A) and variable in size, ranging from 1.5 to 5.0 cm in length. When filled with water the large 

cloacal cavities give the colony surface a hilly appearance. When fixed in formalin, colonies are very thin (about 1 

mm) and become white with some rose-colored spots. Clumps of orange pigment were found in the tunic during 

the dissection of some colonies. Spicules are abundant in the surface layer of the colony, giving them a firm, brittle 

consistency. Spicules are less abundant in the middle and lower layers of the tunic. Spicules which are smaller (30 

mm) are stellate and have eight long or short conical rays in optical transverse section. Larger spicules (40 to 50 

mm) tend to have longer and fewer rays (Fig. 2B). Zooids are about 1 mm long and are difficult to remove from the 

tunic. Oral siphons have six small lobes. The atrial aperture is wide and exposes most of the pharynx and the atrial 

languet is absent. The muscular process projects from the base of the thorax and is variable in length, but is usually 

shorter than the abdomen. Thoracic lateral organs protrude, with variable shape, 35 to 45 µm in maximum length, 

and they are located between the third and fourth row of pharyngeal stigmata. The pharynx has four rows of 

stigmata and 5 to 7 slits per row on each side (Fig. 3A).

The abdomen is slightly larger than the thorax and stolonic vessels were not observed. The stomach is rounded. 

The duodenum is shorter than the stomach. The intestinal loop forms a shallow secondary loop, that can pass 

beside the stomach or slightly overlay it. Gonads are within the intestinal loop. The testis has a unique and 

spherical follicle surrounded by 8 to 10 narrow and tightly packed turns of the sperm duct (Fig. 3B). The ovarium 

has a large (0.2 mm) and smaller oocyte. Budding in the esophageal region was observed in a few zooids.
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Mature larvae were found in only one colony that was collected during the winter (June 2004) and immature 

larvae were found in a single colony during the summer (December 2007). Larvae are more elongate than wide 

(0.47 mm trunk length) and the tail winds three-quarters of the way around the trunk. Larvae are not pigmented, 

have three linearly arranged adhesive papillae on thin stalks, plus four pairs of finger-like ectodermal ampullae. 

The sensory vesicle (with otolith and ocellus) is in the mid-dorsal region of the larval trunk (Figs. 2C, 3C).

Remarks. Many Didemnum species have orange colonies, but all descriptions available are different from 

Didemnum aurantium n. sp. Didemnum ahu and D. inauratum Monniot, 1983 have spicules with rounded ray tips, 

which are pointed in D. aurantium (Monniot 1983; Rocha et al. 2005). Didemnum drachi Lafargue, 1975, D. 

peyrefittense Brément, 1913, D. coriaceum Von Drasche, 1883 and D. ligulum have a greater number of ectodermal 

ampullae in the larvae than D. aurantium (Lafargue 1975; Rocha & Monniot 1995). Didemnum granulatum differs 

by the presence of papillae filled with spicules on the tunic surface (Tokioka, 1954). 

Didemnum flammacolor sp. nov. Rocha & Neves

(Figs 4, 5)

Examined material: Holotype: MZUSP 00090 one colony, Ondina, Salvador, Bahia, 13o00’33” S, 38o31’41” W, 

Col. R. M. Rocha, 06.06.2004.

Etymology. The name refers to the red color of the living colony.

FIGURE 4. Didemnum flammacolor sp. nov. A, living colony. B, spicules. C, larva. Scale bar: C = 0.5 mm.
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FIGURE 5. Didemnum flammacolor sp. nov. A, thorax. B, abdomen. C, larva. Scale bar: 0.5 mm.

The encrusting colony is approximately 3 cm long and 1 mm thick. Colony surface is red and the rim of cloacal 

cavities is white due to the presence of spicules (Fig. 4A); when fixed in formaldehyde, the color fades to pinkish. 

Spicules are abundant throughout the surface, giving the colony a firm and brittle consistency; spicules are less 

abundant in the middle and lower layers of the tunic. Spicules are stellate, approximately 30 μm in diameter with 

eight tapered rays in cross section; some spicules are approximately 20 μm in diameter and have 7–10 conical and 

truncated rays in optical transverse section (Fig. 4B).

Zooids are about 1 mm long. The oral siphon has six small triangular lobes. The atrial aperture is wide open, 

exposing most of the pharynx and an atrial languet is absent. The muscular process projects from the esophageal-

rectal peduncle and is variable in length and may be absent in some zooids, and tends to be shorter than the 

abdomen. Thoracic organs are circular, 80 µm in length, protruding, at the level of the fourth row of pharyngeal 

slits. There are between 6 and 7 stigmata per row on each side of the pharynx (Fig. 5A). 

The abdomen is larger than the thorax. One small stolonic vessel was observed in some zooids. The esophagus 

is short. The location and shape of the stomach are typical; the duodenum is shorter than the stomach; the intestinal 

loop forms a deep secondary loop, covering the stomach. The single testis is spherical and surrounded by nine coils 

of the sperm duct (Fig. 5B). No oocytes were found.
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Larvae are oval, trunk is approximately 0.4 mm in length, around which the tail winds three-quarters of the 

way. Larvae are non-pigmented, have three linearly arranged adhesive papillae that are close together on short 

stalks, plus four pairs of rounded ectodermal ampullae. The sensory vesicle (including ocellus and otolith) is in the 

mid-dorsal region of the larval trunk (Figs. 4C, 5C). 

Remarks. The known Didemnum species with reddish colonies differ from D. flammacolor in many ways. 

Didemnum moseleyi (Herdman, 1886) and D. pseudofulgens Médioni, 1970 have spicules with a greater number of 

short, conical rays (Kott 2001; Médioni 1970). Didemnum rodriguesi colonies have a reticulate pattern on the 

surface of the tunic and a different number of larval ampullae (Rocha & Monniot 1993; Monniot 2010). Didemnum 

membranaceum Sluiter, 1909 has larger spicules (0.1 mm) with 4–6 conical rays in transverse optical section 

(Monniot & Monniot 2008). Didemnum madeleinae Monniot & Monniot, 2001 have larvae with 12 or more pairs 

of ampullae and the trunk is longer (Monniot & Monniot 2001). Didemnum coccineum Von Drasche, 1883 and D. 

amourouxi Lafargue, 1976 also have a greater number of ampullae but only two adhesive papillae (Lafargue & 

Wahl 1987). Some other species of Didemnum have 9 turns of sperm duct and larvae with 3 adhesive papillae and 4 

pairs of ampullae. Didemnum crescente Kott, 2001 has larger spicules (70 µm), longer retractor muscles and 0.6 

mm long larval trunk (Kott 2001). Didemnum cuculiferum (Sluiter, 1909) has longer retractor muscle and larger 

larvae (0.57 mm). Didemnum fragilis Sluite 1909, has a fragile colony with circular spicules and larger larvae (0.78 

mm) (Monniot & Monniot 1987). Didemnum hiopaa Monniot & Monniot, 1987 form small and transparent 

colonies and has spicules with larger number of rays. Didemnum incantum (Herdman, 1899) has longer retractor 

muscle, fewer pharyngeal stigmata in each row (4–6), and the spicules rays have a tetrahedral basis. Didemnum 

vulgare Kott, 2001 has larger spicules (60 µm) with more rays and longer retractor muscle (Kott, 2001).

Didemnum lambertae sp. nov. Rocha & Neves

(Figs 6, 7)

Examined material: Holotype: MZUSP 00091 one colony, Porto da Barra, Salvador, Bahia, 13°00'14” S, 

38°32'01” W, 3 m, Col. R. M. Rocha, 09.12.2007. Paratypes: DZUP DID-351 one colony, Germânia wreck, 

Salvador, Bahia, 13°00'34” S, 38°31'59” W, 6 m, Col. R. M. Rocha, 10.12.2007; DZUP DID-352 one colony, 

Quebramar Norte, Salvador, Bahia, 12°57’52” S, 38°30’57” W, 5 m, Col. R. M. Rocha, 11.12.2007; DZUP DID-

353 one colony, Boião da Barra, Salvador, Bahia, 13°00'32” S, 38°32'19” W, 15 m, Col. R. M. Rocha, 12.12.2007; 

DZUP DID-366 one colony, Quebramar Sul, Salvador, Bahia, 12°58’22” S, 38°31’09” W, Col. R. M. Rocha, 

07.08.1999.

Etymology. Name given to honor Gretchen Lambert because of her many contributions to the knowledge of 

ascidian biodiversity.

Encrusting colonies are 5 to 20 cm long and about 3 mm thick. Colonies are red, some having cloacal apertures 

whit a white rim due to the presence of spicules but others uniformly colored (Fig. 6A). After preservation in 

formalin they turn white. Spicules are dense on the surface of the firm and brittle colony, and are less dense in the 

middle and basal layers of the tunic. Spicules are small and stellate, less than 25 µm in diameter, with long and 

cylindrical rays, rounded at the tip. There are six rays in optical transverse section (Fig. 6B).

Zooids are between 1.0 and 1.8 mm long, thorax and abdomen are equal in size. The oral siphon has six small 

triangular lobes. The atrial aperture is wide exposing the second and third rows of pharyngeal slits. The atrial 

languet is absent. The muscular process projects from the esophageal-rectal peduncle and it is shorter than the 

abdomen. Lateral organs are protruding between the third and fourth rows of stigmata, but shape varies among 

zooids: some are oval and other are z-shaped. Between 6 and 9 stigmata per row are on each side of the pharynx 

(Fig. 6D, 7A).

The esophagus is short; the stomach location and shape are typical, the duodenum is shorter than the stomach; 

the intestinal loop (with 2–3 constrictions) forms a deep secondary loop, covering the stomach. There are two small 

stolonic vessels. Gonads are located in the intestinal loop, one beside the other. The testis is single, spherical and 

surrounded by 7 coils of the sperm duct (Fig. 6C, 7B).The ovarium has one oocyte (0.3 mm). A few zooids were 

budding.

Larval trunk is oval, about 0.4 mm long, around which the tail winds half way. Larvae have three linearly 

arranged adhesive papillae with long stalks, plus five pairs of ectodermal ampullae. The sensory vesicle (including 

ocellus and otolith) is in the mid-dorsal region of the larval trunk (Fig. 6E, 7C).
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Remarks. Colonies of Didemnum lambertae and D. flammacolor are similar in external appearance, but 

notable differences are in spicules (number and shape of rays), zooids (number of pharyngeal stigmata, size of 

lateral organs, shape of intestine and number of sperm duct coils), and larvae (number and shape of ampullae). Few 

species of Didemnum have larvae with 5 pairs of ampullae. Didemnum nekozita Tokioka, 1967 is found at greater 

depths (20–30 m), has posterior stomach and fewer stigmata in each half-row of the pharynx (five). Didemnum 

mutabile Monniot Monniot, 1987 has smaller larvae (0.28 mm) and larger spicules with short rays (35–40 µm) 

(Monniot & Monniot 1987). Didemnum fuscum Sluiter, 1909 has larger spicules (60–90 µm), fewer stigmata in the 

pharynx (4–6 per half row) and 9 turns of the sperm duct. Didemnum pecten Kott, 2001 has larger spicules (56 µm) 

and 9 turns of the sperm duct. Didemnum poecilomorpha Monniot & Monniot, 1996 has larger spicules (60 µm), 8 

turns of the sperm duct and larvae with symbiont algae. Didemnum sordidum Kott, 2001 has larger spicules (65 

µm), smaller zooids (0.6 mm), and many granule brown cells in zooids and larvae (Kott 2001). Didemnum 

domesticum Kott, 2004 has only six turns of the sperm duct (Kott 2004).

FIGURE 6. Didemnum lambertae sp. nov. A, living colony. B, spicules. C, abdomen. D, thorax. E, larva. Scale bars: C–E = 
0.5 mm.
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FIGURE 7. Didemnum lambertae sp. nov. A, thorax. B, abdomen. C, larva. Scale bar: 0.5 mm.

Didemnum longigaster sp. nov. Rocha & Neves

(Figs 8, 9)

Examined material: Holotype: MZUSP 00092 one colony, Quebramar Norte, Salvador, Bahia, 12°57’52” S, 

38°30’57” W, 4 m, col. R. M. Rocha, 11.12.2007.

Etymology. The name refers to the elongated stomach that is uncommon in didemnids.

The colony is encrusting, around 10 cm long and 2 mm thick. Beige with orange zooids, the colony has large 

circular cloacae with lobed rim (Fig. 8A). When preserved in formalin the colony turns white. Spicules are very 

dense in the surface of the colony, but less so in the middle and basal tunic layers. Spicules are large and stellate, 

between 60 and 100 µm with 9–10 short conic rays in optical transverse section (Fig. 8B).

Zooids are 1.5 mm long. When relaxed, the thorax is larger than the abdomen. The oral siphon is tubular with 

shallow rounded lobes. The atrial aperture is wide exposing the pharynx, atrial languet is absent. The muscular 

process projects from the base of the thorax and is longer than the abdomen. Thoracic organs are elongated, 

protruding, located between the third and fourth rows of stigmata close to the endostyle. Each row has 5–6 stigmata 

on each side (Figs. 8C, 9A).

No stolonic vessels were observed in the abdomen. The esophagus is short. In general, all zooids have 

elongated stomach, but not all of them as long as in Figs. 8D and 9B. The intestine does not form a secondary loop 
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and the ascending portion passes beside, without overlaying, the stomach. The testis has a single and spherical 

follicle, surrounded by 8 coils of the sperm duct (Figs. 8E, 9B). Larvae are oval, 0.4 mm trunk length, around 

which the tail winds half way. Three adhesive papillae are present, with long and wide stalks plus six pairs of 

ectodermal ampullae. The sensorial vesicle (including ocellus and otolith) is in the mid-dorsal region of the larval 

trunk (Figs. 8F, 9C).

Remarks. No other Didemnum species has an elongated stomach as in D. longigaster. The combination of this 

elongated stomach, large spicules and larvae with six pairs of ectodermal ampullae is also unique. In the Atlantic, 

two other species are of the same colony color. Didemnum granulatum have a beige color morph, but the colony 

surface has small projections filled with spicules, that are much smaller than in D. longigaster (Rocha et al. 2005). 

Didemnum vexillum Kott, 2002 does not occur in Brazilian coastal waters, and it has smaller spicules and larger 

larvae (Kott 2002).

FIGURE 8. Didemnum longigaster sp. nov. A, living colony (cloacal aperture in detail). B, spicules. C, thorax. D, abdomen 
showing the long stomach on the right. E, abdomen showing the sperm duct. F, larva. Scale bars: C–F = 0.5 mm.

Diplosoma citrinum sp. nov. Rocha & Gamba

(Figs 10, 11)

Examined material: Holotype: MZUSP 00093 one colony, Ilha Escalvada, Guarapari, Espírito Santo, 20°42'00”S, 

40°24'30”W, 1 m, col. R. M. Rocha, 12.02.2011. Paratypes: DZUP DIPL-37 one colony, Ilha Escalvada, Guarapari, 

Espírito Santo, 20°42'00”S, 40°24'30”W, 12 m, Col. R. M. Rocha, 26.01.2012; DZUP DIPL-38 one colony, Ilha 

Escalvada, Guarapari, Espírito Santo, 20°42'00”S, 40°24'30”W, 10 m, Col. R. M. Rocha, 27.01.2012; DZUP DIPL-

39 3 colonies, Boião da Barra, Salvador, Bahia, 13°00'32” S, 38°32'19” W, 10–13.5 m, Col. R. M. Rocha, 

12.12.2007; DZUP DIPL-40 one colony, Ondina, Salvador, Bahia, 13o00’33” S, 38o31’41” W, Col. R. M. Rocha, 

06.06.2004.

Etymology. The name of the species refers to the yellow color of the living colony.



ROCHA ET AL.392  ·  Zootaxa 3905 (3)  © 2015 Magnolia Press

FIGURE 9. Didemnum longigaster sp. nov. A, thorax. B, abdomen. C, larva. Scale bar: 0.5 mm.

Colonies are encrusting 2–6 cm long, and very thin and delicate (1 mm thick). Living colonies have extensive 

cloacal cavities filled with water, which makes them appear thicker than they really are. The tunic is transparent 

and the yellow zooids are responsible for the colony color. When preserved in formalin zooids turn light brown. 

Zooids are arranged randomly without forming systems. Cloacal openings are circular, large and randomly 

distributed on the surface of the colony (Fig. 10A).

Zooids are embedded in a thin test and connected in pairs by thin projections of the test that extend to the basal 

layer of the colony, where the larvae are. Zooids are between 0.6 and 1.2 mm long. The oral siphon is tubular and 

short, with six rounded small lobes. The atrial opening exposes the second and third rows of stigmata. The 

muscular process projects from the base of the thorax and it is shorter than the abdomen. In the pharynx, the first 
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row contains 8–10 stigmata, while the second and third have 7–9 and the fourth has 6–9 slits in each side (Figs. 

10C, 11A).

The abdomen is larger than and perpendicular to the thorax. The esophageal-rectal peduncle is long. The 

stomach is large with an invagination in the region where it is penetrated by the esophagus, assuming a cordiform 

shape. The duodenum is shorter than the stomach and ends in a strong constriction. The anus has a smooth margin 

at the level between the third and fourth rows of stigmata (Figs 10C, 11D). There are two or three stolonic vessels. 

Gonads are inside the intestinal loop, which means they appear underneath the abdomen, because the intestine 

is horizontally oriented. The testis has one spherical follicle. There is a large (0.3 mm) and another smaller oocyte. 

Budding was observed in many zooids (Fig. 10C).

Larvae were found only in colonies collected in Espírito Santo. They are gemmiparous with the trunk 0.6 mm 

long; the tail winds a little more than halfway around the trunk. Three adhesive papillae are present with long 

stalks, positioned a distance from each other, with three pairs of short, finger-like ampullae. The oozooid pharynx 

has four rows of stigmata with 7−8 slits in the first and second rows and 4−6 in the third and fourth rows (Figs. 

10B, 11C).

FIGURE 10. Diplosoma citrinum sp. nov. A, living colony (yellow bar = 5 cm). B, larva. C, zooid without tunic. Scale bars: B, 
C = 0.5 mm.
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FIGURE 11. Diplosoma citrinum sp. nov. A, thorax. B, abdomen (posterior view). C, larva. D, zooid. Scale bar: 0.5 mm.

Remarks. Of the species of Diplosoma found in the Atlantic, only D. singulare Lafargue, 1968 has one follicle 

in the testis. However, in that species, the abdomen is vertical with gonads on the right side, with non gemmiparous 

larva having four pairs of ampullae (Lafargue 1968). In other waters, among species with one follicle in the testis, 

D. ata Monniot & Monniot, 1987 has the oral siphon with six very long leaf-like lobes and pigmented cells, the 

pharynx has at least 10 slits in each half row, and the larva has a larger number of ampullae (Monniot & Monniot 

1987). Diplosoma pannosum Monniot & Monniot, 2001 differs from D. citrina by the color of the colony and 

number of ectodermal ampullae in the larva. Diplosoma unitestis Monniot & Monniot, 2001 has a unique ovary 
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isolated within a pouch and D. redika Monniot, 1994 has uncolored colonies and larvae with four pairs of 

ectodermal ampullae and three embryos (Monniot & Monniot 2001).

Acknowledgements

We would like to thank Dr. Roberto G. S. Berlinck coordinator of the project sponsored by FAPESP (2010/50190-

2) that financed fieldwork in Bahia as well as Universidade Federal da Bahia and Universidade Vila Velha for 

logistical support during sampling campaigns. Laura P. Kremer and Catherine C. Peruzzolo helped during dives. 

Thanks to James J. Roper for a review of the English. RMR received a research grant from Conselho Nacional de 

Pesquisa e Inovação - CNPq (304768/2010-3), GAG received scholarship from Coordenadoria e Aperfeiçoamento 

Pessoal do Ensino Superior—CAPES and IMN received scholarship from CNPq. This is contribution 1912 from 

the Departamento de Zoologia, UFPR. 

References

Brément, E. (1913) Sur deux nouveaux didemnidés (Synascidies) du Golfe du Lion. Bulletin de l'Institut Océanographique, 
257, 1−7.

Herdman, W.A. (1886) Report on the Tunicata collected during the years 1873–1876. Part 2. Ascidiae Compositae. Zoological 

Challenger Expedition, 14 (38), 1−425.
Herdman, W.A. (1899) Descriptive catalogue of the Tunicata in the Australian Museum Sydney N. S.W. Australian. Australian 

Museum, Sydney- Catalogue, 17, 1−139. 
http://dx.doi.org/10.5962/bhl.title.1561

Kott, P. (2001) The Australian Ascidiacea. Part 4, Aplousobranchia (3), Didemnidae. Memoirs of the Queensland Museum, 47 
(1), 1−407.

Kott, P. (2002) A complex didemnid ascidian from Whangamata, New Zealand. Journal of Marine Biological Association of 

United Kingdom, 82, 625−628.
Kott, P. (2004) Ascidiacea (Tunicata) in Australian waters of the Timor and Arafura Seas. The Beagle. Records of the Museums 

and Art Galleries of the Northern Territory, 20, 37−81.
Lafargue, F. (1968) Les peuplements sessiles de l’archipel de Glénan. II. Les Didemnidae - Sistématique - Écologie. Vie et 

Milieu, 19 (2A), 353−446.
Lafargue, F. (1975) Révision taxonomique dês didemnidae dês cotes de France (Ascidies Composés). Les espèces de Banyuls-

Sur-Mer. Genre Didemnum. Deuxième partie: Larves a trois ventouses. Annales de l'Institut Océanographique, 51 (2), 
173‒194.

Lafargue, F. (1976) Révision taxonomique dês didemnidae dês cotes de France (Ascidies Composés). Les espèces de Banyuls-
Sur-Mer. Genre Didemnum. Deuxième partie: Larves a deux ventouses. Annales de l'Institut Océanographique, 52 (2), 
259‒281.

Lafargue, F. & Wahl, M. (1987) The didemnid ascidian fauna of France. Annales de l'Institut Océanographique, 63 (I), 1‒46.
Lotufo, T.M.C. (2002) Ascidiacea (Chordata: Tunicata) do litoral tropical brasileiro. Tese de doutorado, Instituto de 

Biociências. Universidade de São Paulo, São Paulo, 183 pp.
Lotufo, T.M.C. & Dias, G.M. (2007) Didemnum galacteum, a new species of white didemnid (Chordata: Ascidiacea: 

Didemnidae) from Brazil. Proceedings of the Biological Society of Washington, 120 (2), 137−142. 
http://dx.doi.org/10.2988/0006-324x(2007)120[137:dganso]2.0.co;2

Médioni, A. (1970) Ascidies du benthos rocheux de Banylus-Sur-Mer. Didemnidae (Ascidies Composées). Vie et Milieu, Series 
A, Biologie Marine, 21 (1A), 25−48.

Michaelsen, W. (1923) Neue und altbekannte Ascidien aus dem Reichmuseum zu Stockholm. Mitteilungen aus dem 

Zoologischen Staatsinstitut und Zoologischen Museum in Hamburg, 40, 1−60.
Milne-Edwards, H. (1841) Observations sur les ascidies composées des côtes de la Manche. Mémoires de l’Académie des 

Sciences de l’Institute de France, 18, 217‒326.
Monniot, C. & Monniot, F. (1972) Clé mondiale des genres d’ascidies. Archives de Zoologie Expérimentable et Générale, 113, 

311−367.
Monniot, C. & Monniot, F. (1987) Les ascidies de Polynésie Française. Mémoires du Muséum National d’Histoire Naturelle, 

Zoologie, 136, 1−155.
Monniot, C., Monniot, F., & Laboute, P. (1991) Coral reef ascidians of New Caledonia. Orstom, Paris, 248 pp.
Monniot, F. (1983) Ascidies littorales de Guadeloupe I, Didemnidae. Bulletin du Muséum National d’Histoire Naturelle, Series 

4, 5 (1), 5‒49.
Monniot, F. (1994) Ascidies de Nouvelle-Calédonie. XV Le genre Diplosoma. Bulletin du Muséum National d’Histoire 

http://dx.doi.org/10.2988/0006-324x(2007)120[137:dganso]2.0.co;2
http://dx.doi.org/10.2988/0006-324x(2007)120[137:dganso]2.0.co;2
http://dx.doi.org/10.2988/0006-324x(2007)120%5b137:dganso%5d2.0.co;2
http://dx.doi.org/10.2988/0006-324x(2007)120%5b137:dganso%5d2.0.co;2
http://dx.doi.org/10.5962/bhl.title.6289


ROCHA ET AL.396  ·  Zootaxa 3905 (3)  © 2015 Magnolia Press

Naturelle, Series 4, 16A (1), 3‒11.
Monniot, F. (2010) Some new data on tropical western Pacific Ascidians. Zootaxa, 2561, 1–29.
Monniot, F. & Monniot, C. (1996) New Collections of Ascidians from the Western Pacific and Southeastern Asia. Micronesica, 

29 (2), 133−279.
Monniot, F. & Monniot, C. (2001) Ascidians from the tropical western Pacific. Zoosystema, 23 (2), 201−383.
Monniot, F. & Monniot, C. (2008) Compléments sur la diversité des ascidies (Ascidiacea, Tunicata) de l’ouest Pacifique 

tropical. Zoosystema, 30 (4), 799‒872.
Rocha, R.M. & Monniot, F. (1995) Taxonomic and ecological notes on some Didemnum species (Ascidiacea, Didemnidae) 

from São Sebastião Channel, South-Eastern Brazil. Revista Brasileira de Biologia, 55 (4), 639‒649.
Rocha, R.M. & Monniot, F. (1993) Didemnum rodriguesi sp. nov., a new didemnid tunicate common to southern Brazil and 

New Caledonia. Annales de l’Institut Océanographique, 69 (2), 261‒265.
Rocha, R.M., Moreno, T.R. & Metri, R. (2005) Ascídias (Tunicata, Ascidiacea) da Reserva Biológica Marinha do Arvoredo, 

Santa Catarina, Brasil. Revista Brasileira de Zoologia, 22 (2), 461–476. 
http://dx.doi.org/10.1590/s0101-81752005000200024

Rocha, R.M., Zanata, T.B. & Moreno, T.R. (2012) Keys for the identification of families and genera of Atlantic shallow water 
ascidians. Biota Neotropica, 12 (1), 1‒35. 
http://dx.doi.org/10.1590/s1676-06032012000100022

Savigny, J.C. (1816) Recherches anatomiques sur les ascidies composées et sur les ascidies simples - Système de la classe des 
Ascidies. In: Mémoires sur les Animaux sans Vertèbres. Part. 2. G Dufour, Paris, 239 pp. 
http://dx.doi.org/10.5962/bhl.title.6289

Shenkar, N. & Swalla, B.J. (2011) Global diversity of Ascidiacea. PLoS ONE, 6 (6), 1−12. 
http://dx.doi.org/10.1371/journal.pone.0020657

Shenkar, N., Gittenberger, A., Lambert, G., Rius, M., Rocha, R.M., Swalla, B.J. & Turon, X. (2014) World Ascidiacea 
Database. Available from: http://www.marinespecies.org/ascidiacea (accessed 15 July 2014)

Sluiter, C.P. (1895) Tunicaten. Zoologische Forschungsreisen in Australien und den Malagischen Archipel. Denkschriften 

Gesellschaft Jena, 8, 163‒186. 
Sluiter, C.P. (1909) Die Tunicaten der Siboga Expedition. Pt II. Die merosomen Ascidien. Siboga Expedition, 56B, 1–112.
Tokioka, T. (1953) Ascidians of Sagami Bay. Iwanami Shoten, Tokyo, 313 pp.
Tokioka, T. (1954) Contributions to Japanese ascidian fauna. VII. Invertebrate fauna of the intertidal zone of the Tokara Islands. 

VII. Ascidians. Publications of the Seto Marine Biological Laboratory, 3 (3), 239‒264.
Tokioka, T. (1967) Pacific Tunicata of the United States National Museum. Bulletin of the United States National Museum, 251, 

1–242.
Van Name, W.G. (1902) The ascidians of the Bermuda Islands. Transactions of the Connecticut Academy of Arts and Sciences, 

11, 325–412.
Van Name, W.G. (1924) Ascidians from Curaçao. Bijdragen tot de Dierkunde, 23, 23−32.
Van Name, W.G. (1945) The North and South American ascidians. Bulletin of the American Museum of Natural History, 84, 

1‒476.
Von Drasche, R. (1883–1884) Die Synascidien der Bucht von Rovigno (Istrien). Ein Beitrag zur Fauna der Adria. Carl Gerolds 

Sohn, Wien, 41 pp.

http://dx.doi.org/10.1590/s0101-81752005000200024
http://dx.doi.org/10.1590/s0101-81752005000200024
http://dx.doi.org/10.1590/s1676-06032012000100022
http://dx.doi.org/10.1590/s1676-06032012000100022
http://dx.doi.org/10.5962/bhl.title.6289
http://dx.doi.org/10.1371/journal.pone.0020657
http://dx.doi.org/10.1371/journal.pone.0020657
http://dx.doi.org/10.5962/bhl.title.85348
http://dx.doi.org/10.5479/si.03629236.251.1
http://dx.doi.org/10.5479/si.03629236.251.1

	Abstract
	Introduction
	Material and methods
	Results
	Didemnum aurantium sp. nov. Rocha & Neves
	Didemnum flammacolor sp. nov. Rocha & Neves
	Didemnum lambertae sp. nov. Rocha & Neves
	Didemnum longigaster sp. nov. Rocha & Neves
	Diplosoma citrinum sp. nov. Rocha & Gamba
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


