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THE TROPICAL WESTERN ATLANTIC
PEROPHORIDAE (ASCIDIACEA)
I1. THE GENUS ECTEINASCIDIA

Ivan Goodbody and Linda Cole

ABSTRACT

Four species of Ecteinascidia occur in the tropical western Atlantic. The char-
acteristics of each species are described and their distribution reviewed. Many
characteristics are related to zooid size, although others are independent of size.
Three species are common and widespread but the fourth, Ecteinascidia conklini
Berrill, 1932, is rare and until recently there have been few records of its distribu-
tion. Ecteinascidia minuta (Berrill, 1932) is closely related to Ecteinascidia herd-
mani Medioni, 1969 from the Mediterranean and further research may show that
the two are synonymous.

The general characteristics of the family Perophoridae and its two component gen-
era Perophora Wiegmann, 1835 and Ecteinascidia Herdman, 1880 were discussed in
an earlier paper (Goodbody, 1994). The distinction between the two genera is based
primarily on the number of rows of stigmata in the branchial sac, the organization
of the alimentary canal, and the form of the testis (Kott, 1985). Most Perophora spe-
cies have only four or five rows of stigmata while Ecteinascidia always has more than
eight and usually between 12 and 20. In Perophora the gut loop is horizontal and the
rectum short, while in Ecteinascidia the gut loop is more open with a long rectum.
In both genera the gonads are situated in the gut loop; in Perophora the testis usually
has only one or a few testis lobes, while in Ecteinascidia there are many pyriform
testis lobes, often arranged in a crescent. (For further detail see Goodbody, 1994).

Ecteinascidia is a genus of colonial ascidian occurring exclusively in warm seas,
usually, but not always, forming clusters of erect zooids (Plate 1). Zooids are con-
nected to each other posteriorly by a system of vascular stolons from which new
blastozooids arise to increase the size of the colony. In a few species, zooids may be
recumbent, attached to the substratum by the ventral surface, but connected to one
another in the same way by vascular stolons (Plate 1G, H). The differences between
species in the genus, particularly those in the western Atlantic, are relatively small
and are primarily a function of size, which in turn has ecological implications in rela-
tion to habitats occupied by each species. The morphology of the alimentary system,
in particular, is similar in all species of this genus. The distinctions are in the form of
the stomach and the shape of the intestinal loop. Early descriptions of the genus and
its taxonomic position can be found in Herdman (1880, 1882, 1891) and Van Beneden
(1887); more recent descriptions are in Plough and Jones (1939), Berrill (1950), and
Kott (1985).

The species of Ecteinascidia occurring in the western Atlantic are: Ecteinascidia
turbinata Herdman, 1880, Ecteinascidia styeloides (Traustedt, 1882), Ecteinascidia
conklini Berrill, 1932, and Ecteinascidia minuta (Berrill, 1932).

The present work complements previous accounts of these taxa (Plough and Jones,
1939; Van Name, 1945; Monniot, 1972,1983) by adding new information on details of
body muscles, the reproductive system, and habitat. We integrate this new informa-
tion from field and laboratory investigation with the results of previous studies. The
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gross structure of the larva in Ecteinascidia is similar in all species and differs only
in size and degree of development of larval organs. This will be addressed in a later
paper on reproduction.

MATERIALS

Observations reported on in this paper are based on material collected in Belize and Ja-
maica. The primary study site in Jamaica is the Fort Rocky Lagoon at Port Royal (Goodbody,
19934, 2003). Study sites in Belize included Pelican Cays (Maclntyre and Riitzler, 2000), Twin
Cays (Macintyre et al., 2004), and Blue Ground Range (Woodroffe, 1995). Further information
is provided in the individual species accounts below. In the following taxonomic accounts, all
references to the number of stigmata in a row refer to the number on one side of the branchial
sac between the dorsal lamina and the endostyle. All laboratory studies have been backed up
by field observations of living animals in Bermuda, Belize, Jamaica, Curagao, and Bonaire.

Berrill (1932) did not retain type specimens of E. conklini or E. minuta and none exist.
Three immature zooids of E. minuta collected in Bermuda by N. J. Berrill in 1932 were located
among specimens of Perophora bermudensis Berrill, 1932 in the Rijksmuseum in Stockholm
(Ref: 1537A; Goodbody, 1994). Because they are isolated immature zooids and not a colony,
they are not suitable for describing a neotype.

Ecteinascidia turbinata Herdman, 1880
(Plate 1A, B)

Ecteinascidia turbinata Herdman, 1880: p. 724; 1882: p. 243, Pl 36 figs.1-6. Berrill, 1932: p.
78; fig.1. Van Name, 1945: p. 169, figs. 85, 86. C. Monniot, 1972: p. 940, fig.1; C. Monniot,
1983: p. 58.

?Ascidia claviformis Lesueur, 1823: p. 5; PL 1 fig. 3.

Material.—Primarily from the Fort Rocky Lagoon at Port Royal, Jamaica as well as
material from the Pelican Cays, Belize.

Colony.—Colonies form closely packed bunches of erect zooids, often of massive
size (several hundred zooids) when growing in eutrophic lagoons. In more oligo-
trophic conditions in open waters, colonies may be small (< 20 zooids). Within the
colony, zooids are connected to one another by a system of vascular stolons arising
from the posterior end of each zooid.

Zooid.—Zooids are elongate, cylindrical up to 2 cm in length, occasionally longer.
They are bright orange in color particularly in the anterior two-thirds of the body.
The branchial siphon is anterior and the atrial siphon is very close to it on the dorsal
surface. Both siphons have six simple, broad lobes. Unlike other members of the ge-
nus, E. turbinata lacks red pigment spots between adjacent lobes of the siphon (see
below).

Plate 1. (Opposite page) A). Whole colony of Ecteinascidia turbinata growing on a mangrove root.
B) Individual zooids of E.turbinata. The dark strings are fecal material being ejected through the
atrial siphon. C) Portion of a colony of Ecteinascidia conklini growing in a mat of algae and
sponges. D) Individual zooids of E. conklini showing the two red rings around the siphons, one at
the margin of the opening, the other around the base of the siphon. E) Whole colony of Ecteinas-
cidia styeloides growing in an algal mat on a mangrove root. F) Individual zooids of E. styeloides
showing ribbing on siphons. (The tentacles of an actiniarian are visible in the background). G) A
colony of Ecteinascidia minuta growing on a panel. H) A colony of E. minuta growing among
algal filaments. Photography by I. Goodbody.
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Body Wall.—Both the test and the parietal body wall are relatively thin and trans-
parent, thus many details of the zooid can be seen through them. The main muscula-
ture (Fig. 1A) consists of a series of transverse fibers arising laterally on each side and
meeting together across the dorsum. These fibers only cover the dorsal two-thirds of
the body wall, leaving the lower third (adjacent to the endostyle) free of muscle. This
system of muscles extends from immediately behind the atrial siphon at the level of
the third or fourth row of stigmata to about the sixteenth row of stigmata, leaving the
posterior half of the zooid relatively free of muscle bands. The longitudinal muscles
are poorly developed with only a few fine strands that can be discerned on each side
of the main body wall. A system of circular and longitudinal fibers occurs on each
siphon and appears to function independently of the main body muscle.

Pharynx.—In fully grown zooids there are up to 35 rows of stigmata and as many
as 50 stigmata per row, sometimes 60. In one zooid from Bermuda, 80 stigmata were
counted in some rows. Occasionally in large zooids, portions of the branchial wall
are imperforate so that some rows of stigmata appear to be incomplete ventrally or
dorsally. The dorsal lamina is a membrane supported by a series of ribs continuous
with the transverse bars of the branchial sac. These ribs project beyond the mem-
brane as a series of tentacular languets. The membrane itself is about 350 w high and
the ribs and languets are about 700 u (i.e., they project about 350 u beyond the mem-
brane). There is no languet at the level of the first branchial bar. Anterior to the first
row of stigmata the lamina forms a shallow v-shaped groove (pre-branchial groove)
behind the neural gland. The opening of the neural gland has two prominent lips
usually oriented transversely to the body axis, but sometimes forming an inverted
c-shaped structure. There are usually between 40 and 60 branchial tentacles of three
different sizes, about 1.0, 0.5, and 0.25 mm in length.

All species of Ecteinascidia have a series of internal longitudinal bars running
along the inner face of the branchial sac supported on simple curved papillae. In E.
turbinata the number of these bars varies with the size of the zooid, and is usually
between 18 and 21 bars: for instance, a zooid with 22 rows of stigmata had 16 internal
bars, one with 28 rows of stigmata had 21 bars.

Alimentary System (Fig. 2A)—.The esophagus forms a wide funnel leading into
a capacious, elongate stomach in which a shallow groove extends along the entire
length of the posterior margin from esophagus to intestine. On either side of this
groove, the stomach wall has three or four irregular bands of thickened tissue sepa-
rated by areas of thin stomach wall. In a 2 ¢cm long zooid, the stomach measured
2.5 mm in length and 1.5 mm in diameter. The brown-colored stomach leads into a
short, narrow duodenal region, constricted at its distal end as it passes into the intes-
tine. The intestine is of uniform diameter and curves gently toward the dorsal side of
the zooid to join the rectum. The anus, which usually opens between the eighth and
ninth rows of stigmata, has a smooth rim with four indistinct lobes. This form of gut
morphology is common to all four species of Ecteinascidia, the variables being in the
structure of the stomach and the path taken by the gut loop.

Reproductive System (Fig. 3A)—.The testis forms a crescent-shaped mass of lobules
(up to 100 in a large zooid) centrally placed in the “loop” between stomach and in-
testine, but not closely associated with either. The testis lobules discharge through
a series of vasa efferentia into a single large sperm duct, which curves forward and
dorsally to run parallel to the intestine and opens close behind the anus. The ovary
lies to the left and within the crest of the testis mass, and the oviduct runs parallel to
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Figure 1. Right side of the zooids showing the musculature of mantle and siphons. A) Ecteinascid-
ia turbinata; B) Ecteinascidia conklini; C) Ecteinascidia styeloides; D) Ecteinascidia minuta.

Key to lettering on Figures 1-3: at — atrial siphon; b — brood pouch; br — branchial siphon; e — esophagus;
1—intestines; o — ovary; ov — oviduct; s — sperm duct; st — stomach; t — testis.

the sperm duct until the latter reaches the dorsal mid-line; at this point the oviduct
separates and crosses the dorsum to discharge into a small brood pouch in the pos-
terior right side of the peribranchial cavity at the level of the last three rows of stig-
mata. In the original full description, Herdman (1880) overlooked the brood pouch
and described the oviduct as leading directly into the peribranchial cavity. Monniot
and Monniot (1986) stated that E. turbinata embryos are brooded in the oviduct (p.
552), but neither these authors nor C. Monniot (1983) recognized that brood pouches
are the rule in the genus. As suggested by Berrill (1950) and confirmed by Goodbody
(1994), the pouch is a formation of the peribranchial wall; it is not an expansion of
the tip of the oviduct as suggested by Kott (1985). The brood pouch in E. turbinata
can only accommodate up to eight young embryos, but an individual zooid may have
in excess of 30 embryos in various stages of development. Older embryos are pushed
out of the brood pouch into the peribranchial cavity where they are held in mucus
amongst vascular strands connecting the branchial sac to the body wall. The aper-
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Figure 2. Left side of zooids showing alimentary system. A) Ecteinascidia turbinata; B) Ectein-
ascidia conklini; C) Ecteinascidia styeloides; D) Ecteinascidia minuta.

ture of the brood pouch has a large, flexible lip on its left side, which may be the site
of mucus secretion.

Larva.—The larval trunk is 10001200 w in length. At the time of release the bran-
chial sac is already formed with 12 rows of stigmata and a series of internal longitu-
dinal vessels. The alimentary canal is complete and the stomach shows a typhlosole
groove.

Distribution and Habitat.—Ecteinascidia turbinata has a wide distribution in the
western Atlantic, West Africa, and the Mediterranean. For Old World records see C.
Monniot (1983). In the western Atlantic it was first recorded by Herdman (1880) from
Bermuda (the type locality), and it has subsequently been recorded from throughout
this region: e.g., Brazil (da Costa, 1964; Millar, 1977); Curacao (Goodbody, 1984a);
Aruba and St. Martin (Millar, 1962; Goodbody, 1984b); Guadeloupe (Monniot, 1983);
St. Thomas (Van Name, 1930); Jamaica (Lefévre, 1897; Goodbody, 1993a, 2003);
Florida (Van Name, 1945; Bingham, 1990); Cuba (Hernandez-Zanuy, 1990); Mexico
(Carballo, 2001); Belize (Goodbody, 2000); St. Croix (Millar, 1962). Van Name (1945)
believed that Lesueur’s (1823) description of Ascidia claviformis Lesueur, 1823 from
St. Vincent was in fact E. turbinata. While we would expect E. turbinata to occur in
St. Vincent and nearby islands, Lesueur’s description is not convincing and makes no
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Figure 3. Zooids of Ecteinascidia showing the reproductive system. A) Ecteinascidia turbinata;
B) Ecteinascidia conklini; C) Ecteinascidia styeloides; D) Ecteinascidia minuta.

reference to coloration. Herdman (1891) agreed that Lesueur’s specimens were prob-
ably a species of Ecteinascidia, but considered that the anatomical description was
inadequate to assign it to any particular species. The validity of Rodrigues da Costa’s
record from Brazil is open to question, and the only other record of the species in
Brazilian waters is that of Millar (1977) whose specimens were dredged from mud
and sand at depths of 27-103 m on the northeastern Brazilian continental shelf. This
is an unusual environment for the species. This area of the continental shelf is heav-
ily influenced by Amazon outflow and may be rich in organic particulate material,
thus possibly providing a trophic environment comparable to that existing in coastal
lagoons. On the other hand, the dominance of inorganic particulates in the outflow
would seem likely to have a negative impact on this and other ascidian species.

Millar (1978) also reported on the occurrence of E. turbinata in deep water on the
Guyana shelf between 53° and 58° W, where similar environmental conditions pre-
vail. L.G. reexamined these specimens and considers all four to belong to E. minuta
or a related species.
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Writing of E. turbinata in Bermuda, Berrill (1932) states: “Large orange colonies
develop attached to the upper surfaces of rocks where currents are relatively strong.”
In our experience, E. turbinata is characteristic of certain quiet mangrove lagoons
with relatively high levels of production and suspended particulate matter. A good
example of this is the Fort Rocky Lagoon at Port Royal, Jamaica, where it is a domi-
nant element in the sessile communities on the roots of Rhizophora mangle L., 1753.
In these conditions it forms large colonies of many hundreds of individual zooids.
In more oligotrophic conditions, as in many of the mangrove lagoons on the Belize
Barrier Reef, E. turbinata is either absent or rare, and when it occurs, colonies are
smaller and more compact than in Port Royal. Occasionally, colonies are found in
exposed reef environments, and in such cases the colonies usually have only a few
zooids. In the Belize lagoon close to Tobacco Range, E. turbinata has been collected
from submerged peat on the lip of hollows created years earlier by seismic blasting.

Under optimal environmental conditions, E. turbinata, like most tropical ascid-
ians, grows rapidly and has a short life span. In Puerto Rico, Morgan (1977) found
that colonies of this species doubled in size every 6 d for the first 50 d, at which time
they became sexually mature and some older zooids began to die; Morgan concluded
that the normal life span of a single zooid was approximately 120 d. When all the
zooids die, a network of viable stolons remains on the substrate from which a new
generation of zooids can develop. This ability to regenerate from a network of stolons
is important for the sustainable harvesting of the species when collected for bio-
medical research (see below).

Economic Importance.—Ecteinascidia turbinata has been shown to contain a num-
ber of organic substances with active pharmacological properties including potent
anti-tumor activity (Sigel et al., 1983; Rinehart et al., 1990). The active compound
ecteinascidin occurs in very small quantities in the living animal, so that successful
research originally required very large quantities of the ascidian, harvested from the
natural environment. If needed in the future, this can be accomplished naturally on
a sustainable basis (Goodbody, 1993b; Carballo et al., 1999), or through aquaculture.
However such harvests may no longer be necessary, as a series of molecules have
been synthesized that are structurally related to ecteinascidin and exhibit similar
potency and mode of action as anti-tumor agents (Martinez et al., 1999). If the chem-
ical analogue of ecteinascidin passes clinical trials for therapeutic use, culturing or
harvesting the live ascidians may no longer be necessary.

Ecteinascidia conklini Berrill, 1932
(Plate 1C, D)

Ecteinascidia conklini Berrill, 1932: p. 80, fig. 2A.
Ecteinascidia conklini typica C. Monniot, 1972: p. 942, fig. 2A.

Material.—Living material was from Blue Ground Range in Belize with support
from specimens collected in 1937 at Garden Cay, Tortugas, Florida now in the U.S.
National Museum of Natural History (USNM 13015); material from Bermuda made
available by C. Monniot.

Colony.—Colonies of E. conklini are usually loosely organized and the colony form
depends on their environment. In lagoons in Belize where it is frequently associated
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with hanging mats of the alga Caulerpa racemosa (Forsskal) J. Agardh, 1873 zooids
are widely separated from one another and have long vascular stolons connecting
them. However, other colonies closely associated with various species of sponge have
zooids that are closer together with only the tips of the siphons on the sponge sur-
face, indicating where zooids are located. In Bermuda, colonies have been found in
the path of a fast flowing tidal current (see below).

Zooid.—Zooids are elongate and cylindrical, usually 0.8-1.5 cm in length when
preserved, occasionally up to 2.5 cm in living zooids; they are similar to, but gener-
ally larger than, those of E. styeloides. Zooids are characterized by a greenish yellow
coloration with prominent red rings (occasionally faint or absent) around each of
the siphons. The branchial siphon is anterior; the atrial siphon is dorsal and usually
at about the level of the sixth to eighth stigmata row or about one-third of the way
along the dorsum. Both siphons usually have eight lobes, occasionally seven or nine.
The lobes are less pointed than in E. styeloides, and the external ribbing of the si-
phon found in the latter species is absent or poorly developed (cf. E. styeloides below).
Around each siphon there are two red pigment rings: one around the lip at the base
of the lobes and one around the base of the siphon. Small red pigment spots alternate
with adjacent lobes and lie immediately below the pigment ring. Each spot is con-
nected to the pigment ring by a line of red pigment. This arrangement of pigment
spots is more prominent in the atrial siphon than in the branchial siphon. Pigment
spots of this sort occur in many species of ascidian, but their function is unknown.

Body Wall.—The test and body wall are thin and transparent, as in E. turbinata. A
prominent set of transverse muscle bands crosses the dorsum, each subdividing into
about three separate fibers before terminating on each side of the body wall (Fig. 1B).
These transverse fibers cover only the dorsal two-thirds of the body wall, leaving the
lower third (adjacent to the endostyle) free of muscle. On the left side these muscles
do not extend over the gut loop, on the right side they extend almost to the posterior
end of the zooid, the most posterior fibres being at the level of the anterior curve of
the stomach wall. The transverse muscle bands merge across the dorsum with the
circular muscle system around the siphons so that in one individual the muscle ar-
rangement was: 20 circular bands around the branchial siphon; 12 transverse bands
crossing between the two siphons; 18 circular bands around the atrial siphon; 30
transverse bands crossing behind the atrial siphon.

The number of bands around each siphon varies among individuals and may de-
pend on the length of the siphon. On each side of the animal there are seven or eight
fine longitudinal muscle fibers, which are difficult to see except in a living animal
during contraction. In one zooid these were arranged in two groups, a group of four
fibers about one-third of the way down the body wall from the dorsum, and another
group of three fibers two-thirds of the way down the lateral wall.

Branchial System.—There are usually 20 rows of stigmata, but occasionally as many
as 22, with 45-60 stigmata per row and 18-20 internal longitudinal bars supported
on simple papillae. These characters vary slightly with the size of the zooid. The dor-
sal lamina is a ribbed membrane with a prominent languet occurring as a continua-
tion of each rib. There are no languets at the level of the first two transverse vessels of
the branchial sac because here the lamina forms a deep v-shaped peritubercular area
surrounding the opening of the neural gland, which is a simple circular aperture.
There are about 40-50 branchial tentacles, with only about 25 of these being func-
tional and the remainder being small stubs. Monniot (1983) found about 50 tentacles
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of three orders of size in specimens from Bermuda. The pre-branchial groove is a
simple groove between two raised membranes.

Alimentary System (Fig. 2B).—The capacious, elongate stomach is similar to that
of E. turbinata, but the continuation of the esophageal groove along the posterior
margin is poorly defined and not visible from the exterior of the stomach wall. The
stomach is not externally folded as depicted by Monniot (1983). Usually only three,
not four, thickened areas of the stomach wall are on each side, with the largest one
along the posterior end. As in other species of the genus, the stomach is followed by
a short duodenal region with a distal constriction before entering the intestine. The
intestine takes a conspicuous loop, as in E. styeloides, followed by a secondary loop,
which extends over three rows of stigmata (rows 15-18) and not over one row as de-
picted by Monniot (1983). The anus is markedly bilobed and usually opens at the level
of the eleventh and twelfth stigmata rows.

Reproductive System (Fig. 3B).—The testis has the same form as in E. styeloides.
There are about 30—32 pear-shaped testis lobes arranged in a semicircle around the
gut loop and stomach, attached to the inner (right) side of the gut wall. Vasa effer-
entia arising from these lobes collect into a single vas deferens or sperm duct, which
follows the distal part of the intestine (rectum), and opens immediately behind the
anus. The ovary is situated centrally in the apex of the testis and, as in E. turbinata,
the oviduct crosses the dorsal side of the pharynx to open into a small brood pouch
in the posterior part of the right side of the peribranchial cavity. Also as in E. tur-
binata, the brood pouch can only accommodate 6—8 embryos and the remainder is
held in mucus strings among the vascular connections between the pharynx and the
peribranchial wall.

Larva.—At the time of release, larvae are about 1000 u in trunk length and usually
have a well-developed branchial sac with six rows of stigmata and a complete ali-
mentary canal. However, there is much variation from those described above: active
larvae with an indistinct branchial sac occur as well as fully formed oozooids bearing
a tail and adhesive discs.

Distribution and Habitat.—The species is recorded from Bermuda (Berrill, 1932;
Monniot, 1972; Monniot and Monniot, 1986), the Dry Tortugas in Florida (Plough
and Jones, 1939), and the Belize Barrier Reef (pers. obs.). A recent set of photographs
attributed to R. Rocha and S. Faria, issued by the Smithsonian Tropical Research
Institute confirms the occurrence of the species at Bocas del Toro in Panama, thus
indicating that the species has a much wider distribution than had been previously
believed. Berrill (1932) described it as living under stones, and in Bermuda L.G. has
seen it growing under stones at Coney Island Bridge in Castle Harbour, where there
is relatively strong tidal flow. In Belize, it is common in one lagoon in Blue Ground
Range where there is a gentle tidal flow of clean water entering the lagoon from the
open sea. Small colonies have also been found farther south on the Belize barrier reef
in the Pelican Cays (Goodbody, 2000), usually under stones or on the basal stems of
octocorals.

Relationships.—There is no type specimen of E. conklini, as apparently none of
Berrill’s original material still exists. We have deposited good specimens, representa-
tive of our material from Blue Ground Range in Belize, in the U.S. National Museum
of Natural History (USNM 1004300 and USNM 1004309). Ecteinascidia. conklini
is closely related to E. turbinata (larger) and E. styeloides (smaller); these relation-
ships are considered further in the Discussion. In external appearance E. conklini
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bears a striking resemblance to Ecteinascidia maxima Kott, 1985 described from
Lord Howe Island, Australia (Kott, 1985). Kott’s plate IIC illustrates a colony closely
resembling some of our own material of E. conklini from Belize.

Ecteinascidia styeloides (Traustedt, 1882)
(Plate 1E, F)

Phallusia styeloides Traustedt, 1882: p. 277.

Ascidiella styeloides Van Name, 1921: p. 391 and p. 483. 1930, p. 470, fig. 42.

Ecteinascidia styeloides Monniot, 1983: p. 59. fig. 3.

Ecteinascidia conklini Van Name, 1945: p. 171. Millar, 1962: p. 69. Goodbody, 1984a: p. 33;
1984b: p. 65.

Material.—Living and preserved material collected from Port Royal, Jamaica and
Twin Cays, Belize.

Colony.—Colonies are formed of loose bunches of grey-green zooids connected
posteriorly by a mass of vascular stolons.

Zooid.—Zooids are erect, cylindrical, 8—10 mm in length, sometimes more (Mon-
niot, 1983). The branchial siphon is anterior, and the atrial siphon is dorsal arising
at the level of the fourth and fifth rows of branchial stigmata. Both siphons usually
have eight lobes, but some variability occurs and seven or nine lobes frequently oc-
cur, and in one zooid 12 lobes were recorded. In each case the siphon tubes are often
slightly thickened below the junction of adjacent lobes giving the impression of a
“rib” or ridge. This ribbed appearance is only visible in the living animal (Plate 1F)
and usually disappears in preserved specimens. At the top of each rib, between ad-
jacent lobes is a red pigment spot, but there is no pigmented ring as in E. conklini. In
some environments the branchial siphon may form long prebranchial tubes, greatly
extending the effective length of the zooid, sometimes by as much as 3 mm; this
permits zooids growing embedded in sponges, algal clusters, or among other sessile
organisms to gain access to clean water conditions at the surface of the cluster.

Body Wall (Fig. 1C).—The test and body wall are thin and relatively transparent,
and the muscles of the body wall are, as typical for the genus, mostly transverse. As
in other species, these muscles cross the dorsum, where they form thick bands and
terminate in fine branches above each side of the endostyle. There are usually eight
of these bands crossing the dorsum anterior to the atrial siphon between it and the
anterior end of the zooid, and 18-20 muscle bands posterior to the atrial siphon,
between it and the gut region. There is, however, variability in the number of muscle
bands and lateral fibers, which coalesce to form a dorsal band; thus, the 6—8 anterior
bands may have their origin from a total of 20-30 lateral fibers. The body wall over
the gut loop is free of muscle, so that muscle fibers on the left side of the zooid extend
only to the eighth or ninth row of branchial stigmata, while on the right muscles
extend posteriorly as far as rows 11 and 12. The longitudinal musculature consists of
only about six very fine strands on either side, extending along the full length of the
zooid. As in other species, these longitudinal muscles are most easily demonstrated
in the living zooid during contraction. The branchial siphon has about 20 large cir-
cular muscles, and about eight external longitudinal fibers, which terminate in the
prebranchial area. Inside the siphon is a series of about 16 longitudinal retractor
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muscles attached to a narrow annular ring just inside the siphonal opening; these
muscles permit the lobes of the siphon to be inverted inside the anterior end of the
siphonal tube. In living colonies protrusion and inversion of the siphons can be seen
as a regular activity of individual zooids. The functional purpose of this activity is
not clear. The process differs from “spontaneous squirting,” which entails contrac-
tion of the whole peribranchial wall, forcing water out of the branchial sac, followed
by relaxation of the muscles, permitting the branchial chamber to refill with clean
water (Hecht, 1918; Hoyle, 1953). The process observed in E. styeloides is, as far we
can discern, only a localized activity of the branchial siphon. Perhaps it serves to
enhance the ability of the zooid to monitor changes in water quality by reposition-
ing the siphon relative to other zooids in the colony. This behavior pattern warrants
further study.

Branchial System.—There are usually 14 rows of stigmata (sometimes 15) with
40-45 stigmata per row. These rows are usually crossed by 14 internal longitudinal
bars, each supported by a series of small triangular papillae (the apex of each being
rounded as in E. minuta); the two most dorsal bars are often interrupted. The dorsal
lamina is a low membrane supported by 13 “ribs” with one at the junction of each
transverse branchial bar. Although these support the membrane, they only project a
very short way beyond the membrane’s margin as short languets, unlike the relatively
long languets of E. turbinata and E. conklini. Anteriorly, the lamina terminates in
a v-shaped peritubercular area around the opening of the neural gland, which is a
simple pore. The pre-branchial groove is formed by two irregular laminae (cf. Mon-
niot, 1983). Although Monniot (1983) reported 60 branchial tentacles in this species,
we have observed only 20-25 tentacles.

Alimentary System (Fig 2C).—The esophagus opens into an elongated stomach,
about 1.5 mm long and <1.0 mm in diameter, which is similar to that of E. turbinata
and E. conklini. The continuation of the esophageal groove along the posterior border
of the stomach is more prominent than in E. conklini and is clearly visible from the
exterior (Monniot, 1983). Internally, the stomach has four deep folds visible exter-
nally as a thickening of the tissue on either side of the esophageal groove, and along
the anterior margin of the stomach wall. The intestine is typical for the genus, with
a short post-gastric duodenal region followed by a prominent constriction; the in-
testine then extends forward to the junction of stigmata rows eight and nine, where
it loops back to rows 11 and 12 to form a second loop followed by the rectum (cf. E.
conklini). The deeply bilobed anus discharges at the level of stigmata rows eight and
nine.

Reproductive System (Fig. 3C).—The testis consists of a large number of pear-
shaped lobules arranged in a horse-shoe along the loop of the gut from stomach to
mid-intestine and between the gut and the branchial sac. Depending on the maturity
of the zooid, there may be up to 30-32 of these lobules, attached to the inner face
of the gut and stomach wall. Individual vasa efferentia arise from these lobules and
join to form the vas deferens or sperm duct, which follows the rectum to open im-
mediately behind the anus (less than a stigmata length behind it). The ovary lies in
the center of the gut loop to the left of the testis mass, and in a mature zooid as many
as 15-20 large oocytes may be present. The oviduct follows the normal perophorid
pattern of crossing the dorsal side of the branchial sac before discharging into the
posterior end of the peribranchial cavity. The brood pouch in this species is poorly
developed. In some cases the oviduct merely discharges into a shallow fold of the
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peribranchial wall. From here, embryos are released into the peribranchial cavity
where they are brooded and held together by mucus and the vascular strands that
run between branchial sac and body wall. When embryos are ready to hatch they are
individually freed into the peribranchial cavity. As many as 25—-30 embryos may be
brooded at any one time in this manner.

Larva.—With a trunk of 750—-800 w in length, the active larva has both siphons,
ocellus and otolith, and three adhesive discs, but no ampullae. The branchial sac is
still not fully developed and only vague outlines of four rows of stigmata are visible.
Likewise, the alimentary system is partly developed and only an outline of the stom-
ach and part of the intestine is visible.

Distribution and Habitat.—Ecteinascidia styeloides appears to be widely distrib-
uted in the Caribbean region, but has often been confused with the much rarer E.
conklini. This confusion stems from Van Name (1945), who gave much prominence
to E. conklini and believed that E. styeloides was the same species and that the name
Ecteinascidia conklini should be retained as a nomen conservandum. Although the
type locality is St. Croix, Virgin Islands (Traustedt, 1882), the presence of E. sty-
eloides elsewhere in the Caribbean was overlooked until Monniot (1983) described
specimens from Guadeloupe and documented differences between that species and
E. conklini. Ecteinascidia styeloides has subsequently been reported from Jamaica
(Goodbody, 1993a, 2003) and Belize (Goodbody, 2000, 2004). Several published re-
cords of E. conklini should be amended, including the following specimens we have
reexamined. In Millar (1962) the specimens from Bonaire (1064b) and St. Martin
(1132) are both E. styeloides. The other specimens listed by Millar (loc. cit.) from
Curagao and Barbuda have not been located, but judging from the habitat mentioned
they were probably also E. styeloides. All of the records from Piscadera Baai in Cura-
cao and the Lac in Bonaire (Goodbody, 1984a) are E. styeloides and not E. conklini.
Similarly, specimens numbered 1132 (St. Martin), 1410A (Florida), and 1555 (Bo-
naire) documented in Goodbody (1984b) are E. styeloides and not E. conklini; speci-
men 1429A from St. Martin has not been relocated. A specimen in the U.S. National
Museum of Natural History from Big Pine Key, Florida, (USNM 406083) labeled E.
conklini is also E. styeloides.

Ecteinascidia styeloides is a shallow water species typical of the relatively un-
stressed parts of mangrove lagoons. Thus, in Twin Cays, Belize it occurs sporadically
throughout the main channels, but tends to be replaced by E. minuta in the inner,
more stressed parts of the mangrove system. It is frequently found very close to the
surface and seldom more than 1 m in depth, suggesting rather specific behavior pat-
terns by settling larva. It rarely occurs on reefs: at the Pelican Cays, Belize, individual
zooids, but not fully formed colonies were found on the undersurface of stones (coral
rubble) on submerged ridges. Single zooids of this sort also occur on the vertical
faces of some peat banks in the channels at Twin Cays, Belize.

Relationships.—Ecteinascidia styeloides is the smallest of three very similar spe-
cies differing primarily in size, gut morphology, and ecology; the other two species
are E. conklini and E. turbinata (see the Discussion).
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Ecteinascidia minuta (Berrill, 1932)
(Plate 1G, H)

?Perophoropsis herdmani, Lahille, 1890: p. 286—288.

?Ecteinascidia herdmani Medioni, 1969: p. 439.

Ecteinascidia conklini var minuta Berrill, 1932: p. 80.

Ecteinascidia conklini minuta Van Name, 1945: p. 172. Monniot, 1972: p. 942.

Ecteinascidia minuta Monniot, 1983: p. 62 fig. 3. Goodbody, 2000: p. 315; 2003: p. 467.

Ecteinascidia tortugensis Plough and Jones, 1939: p. 50. Van Name, 1945: p. 172. Millar, 1962:
p. 69. Goodbody, 1984a: p. 34; 1984b: p. 65.

Material.—From Port Royal, Jamaica, several localities on the Belize Barrier Reef
and from Walsingham Pond, Bermuda.

Colony.—Colonies may form clusters, in which case zooids will tend toward an
erect position, or they may form more widely spaced systems in which the zooids
are recumbent, attached by the length of the ventral surface with long vascular sto-
lons connecting adjacent zooids. All intermediate stages of these two extremes may
sometimes be discerned.

Zooid.—Zooids, which are pale green in color, range from 2.5 to 5.0 mm in length.
The branchial siphon may extend the total length by a further 25% or more depend-
ing on the circumstances under which the zooids are living. The test is thin, soft, and
easily removed from preserved specimens. The branchial siphon is anterior, usually
elongated and has eight fine-tipped lobes. The atrial siphon is also typically elongat-
ed, has eight fine-tipped lobes, and is usually set far back along the dorsal side of the
zooid. In recumbent zooids, the atrial siphon often opens towards the posterior end
of the zooid. Red pigment spots between the lobes of both siphons may be detected,
but are not prominent. In his original description of this species, Berrill (1932) re-
corded that both (siphons) have prominent ridges. We have not noted this feature in
any examples of E. minuta studied by us, but have noted it as a feature of E. styeloides,
a species not recognized by Berrill in Bermuda.

Body Wall.—The body wall is thin with mainly transverse muscles arising on either
side about half way between the endostyle and the dorsal mid-line. These muscles
cross the dorsum, where fine branches and cross-linkages between muscles occur
(Fig. 1D). This musculature extends the whole way back to the posterior end of the
zooid on the right, but on the left does not extend over the alimentary canal. In re-
cumbent zooids, the arrangement of cross-linkages across the dorsum provides a dia-
phragm-like system in which the dorsal side can be depressed by muscle contraction.
A system of fine radial muscles crosses the base of the branchial siphon and curves
laterally down either side at the anterior between the two siphons. These muscles ap-
pear to be associated with siphon retraction. Thirty of these radial muscles cross the
siphonal disc (which lies between the region of the branchial tentacles and that of the
pre-branchial groove). There are about 20 circular muscles on each siphon, and those
of the atrial siphon join the transverse dorsal musculature at the base of the siphon.

Branchial System.—There are 12 large branchial tentacles and usually 12 very
small ones in between. There are usually 15 rows of stigmata, of which one at the
anterior end may be incomplete, and sometimes a sixteenth row may occur posteri-
orly. Plough and Jones (1939) found 18 rows of stigmata in mature zooids at the Dry
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Tortugas, Florida while Monniot (1972) reported that the number varies from 13 to
15, usually 14. There are 20-25 stigmata per row in the middle of the branchial sac,
and 10-13 internal longitudinal bars. These bars are supported on triangular papil-
lae in which the narrow apex is rounded; there are no secondary papillae. Some of
the dorsal internal longitudinal bars may be incomplete. The dorsal lamina is a low
membrane supporting 13 languets (one at the junction of each of the transverse ves-
sels of the branchial sac), which extend into the pharynx beyond the limits of the
membrane and tend to curve toward the right, but this may be an artifact of fixation.
The dorsal tubercle is a simple, rounded aperture opening forward.

Alimentary System (Fig. 2D).—The esophagus is short and strongly curved to enter
a rounded stomach near its middle rather than at one end. There is darkly staining
tissue at the junction of stomach and esophagus suggesting that this may be a glan-
dular secreting area. In contrast to other species, the stomach has no typhlosole or
other external grooving and there are no internal ridges —the stomach is a simple
ovoid sac (ca.750 x 500 w). The general morphology of the alimentary system is simi-
lar to that of the other species, with a short duodenum and strongly looped intestine
so that the anus opens at the level of stigmata rows 10/11. The anus is a small pore
with a flared lip, but is not obviously bilobed.

Reproductive System (Fig. 3D).—Unlike those of E. styeloides and E. conklini, the
testes do not lie along the arc of the intestinal loop. They arise as a series of small
lobules in tissue in the middle of the gut loop, and instead of forming a “horse shoe”
of lobules, develop into a rounded mass sometimes almost filling the gut loop. This
arrangement bears a similarity to that found in certain species of Perophora (e.g.,
Perophora regina Goodbody and Cole, 1987) rather than to any other species of
Ecteinascidia. Plough and Jones (1939) state that the testis lobes “lie in a crescent
close to the intestine,” but they illustrated (in their plate 3) a mass of lobes placed
centrally in the gut loop; the central mass is also illustrated by Monniot (1972). The
ovary develops on the left, laterally to the testis mass, and also in the middle of the
gut loop. The sperm duct takes a normal course following the rectum and opening
just behind the anus. The oviduct, as in all perophorids, crosses the dorsal side of the
branchial sac at the posterior end and discharges into a short pouch attached to, and
probably derived from, the body wall. The pouch is not big enough to contain all the
embryos, and as development proceeds the older embryos are pushed into the peri-
branchial cavity, where development is completed. Twenty to 25 embryos commonly
occur and as many as 43 have been counted in a single peribranchial cavity.

Asexual Reproduction.—Colonies are formed in the usual manner by budding
from vascular stolons. Under conditions of unlimited space, widely spaced zooids
will arise with long stolon strands in between; under these circumstances zooids will
be attached by the ventral surface. In crowded conditions or where competition for
space is strong, zooids become closely packed and more erect in their form. Colonies
are frequently found associated with green algae, notably Caulerpa verticilliata ].
Agardh, 1847, in which case zooids are widely spaced and stolons ramify throughout
the algae. Ecteinascidia minuta also frequently settles and grows on the shells of
living oysters (Isognomon alatus Gmelin, 1791), in which case the ascidian’s growth
form is recumbent.

Larva.—The larval trunk is between 500 and 600 u in length, and although the
outline of branchial sac and gut are visible, none of these structures is fully formed
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in the newly hatched larva, as they are portrayed in the figures of Plough and Jones
(1937).

Distribution and Habitat.—In the Caribbean, E. minuta has been recorded from
Aruba (Goodbody, 1984b), Bonaire (Millar, 1962; Goodbody, 1984a), Guadeloupe
(Monniot, 1983), St. Kitts (Millar, 1962), St. Croix (Millar, 1962), and Jamaica and Be-
lize (pers. obs.). Elsewhere it occurs in the Dry Tortugas, Florida (Plough and Jones,
1939), Bimini, Bahamas (Millar, 1962), and the type locality Bermuda (Berrill, 1932,
Monniot, 1972, Monniot and Monniot, 1986). Ecteinascidia minuta occupies a broad
spectrum of habitats and may be found under rubble on reefs, on Rhizophora roots
in mangrove lagoons, and is frequently found in conditions of stress where other
sessile organisms fail to maintain a foothold. It is one of only two ascidian species
commonly found at Candy’s Pond in Twin Cays, Belize, a pond subject to extremes
of temperature and salinity fluctuation (Goodbody, 2004). Similarly, E. minuta has
been found in some of the shallow salinas in the interior of Twin Cays, Belize (e.g.,
Hidden Lake; Riitzler et al., 2004). It might be argued that success in such conditions
is due to an ability to reproduce rapidly and colonize while conditions are normal.
However, it is just as likely that it is associated with an ability to regress into undif-
ferentiated material in the stolonic network and redevelop when favorable conditions
return.

Relationships.—Ecteinascidia minuta does not seem to be closely related to any of
the other species of Ecteinascidia found in the tropical western Atlantic. The cen-
trally placed testis in the gut loop distinguishes it from E. styeloides and E. conklini,
but places it close to E. turbinata. The rounded stomach without folds and the re-
cumbent position of zooids when not crowded are traits not found in any of the other
three species, but they link E. minuta with Ecteinascidia nexa Sluiter, 1904 from
the Indo-Pacific region (see Kott, 1985). Ecteinascidia minuta is also closely related
to, and perhaps synonymous with, Ecteinascidia herdmani (Lahille, 1890) from the
Mediterranean and West Africa (see following Discussion).

DiscussioN

Unlike the genus Perophora, in which the differences between species are relatively
clear (Goodbody, 1994), differences among species of Ecteinascidia are largely re-
lated to size and the position of the atrial siphon, which in turn determines the form
of the gut loop. Ecteinascidia turbinata, E. conklini, and E. styeloides form a trio of
apparently closely related species of decreasing size. Zooids of E. turbinata range
roughly from 1.5 to 2.0 cm, E. conklini 1.0 to 1.5 cm, and E. styeloides 0.7 to 1.0 cm.
All three species form upright clusters of zooids usually closely bunched together
with similar transverse body musculature, which crosses the dorsum and inserts
on either side above the endostyle. In keeping with the size differences, the number
of rows of stigmata varies from 25 to 35 in E. turbinata, 20 to 22 in E. conklini, and
14 to 15 in E. styeloides. Ecteinascidia turbinata and E. conklini both have about 20
internal longitudinal bars, while E. styeloides normally only has 14. Ecteinascidia
styeloides also differs from the other two species in the reduced size of the languets
projecting beyond the membrane of the lamina and in the reduction of the brood
pouch. The reduction of the brood pooch is unusual and is not a function of size,
as brood pouches occur in E. minuta and in most species of Perophora, all of which
are smaller than E. styeloides. The large E. turbinata differs from E. conklini and E.
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styeloides in having the atrial siphon anterior, rather than dorsal, with the result that
the anus is far forward and the secondary loop of the intestine is poorly developed.
In the other two species, the atrial siphon is dorsal and a little way back from the
anterior end, there is a deep secondary loop and the anus is relatively far back in the
peribranchial cavity. Monniot (1983) suggests that there is a difference in the extent
of the secondary loop between E. conklini and E. styeloides. We have not been able to
detect any such difference; if it does occur, it is too small to be of taxonomic signifi-
cance. Ecteinascidia turbinata also differs from E. conklini and E. styeloides in the
origin and position of the testis being central to the gut loop instead of forming an
arc of lobes around the loop. In this respect, E. turbinata resembles E. minuta.

In the field, the three ascidian species are relatively easy to distinguish by size and
color. The bright orange pigment of E. turbinata, concentrated in the anterior end
around and behind the siphons, is distinctive. Ecteinascidia conklini is green or yel-
low and can be quickly identified by the red rings around each siphon. Ecteinascidia
styeloides lacks the red ring and has more tubular siphons, which are often externally
ribbed, and the zooids are either translucent gray or green. It is possible, however, to
confuse erect colonies of E. minuta with E. styeloides. Ecteinascidia minuta stands
apart from the other three species in its small size (2.5-5.00 mm), tendency to a
recumbent (prostrate) position on the substratum, attached by the ventral surface,
and the dorsal cross-linkages of body muscle bands that provide for a diaphragm-like
action of the dorsal body wall. The origin and form of the testis as a central spherical
mass in the gut loop, instead of as a crescent around the loop, also distinguishes this
species from the others, especially from E. conklini and E. styeloides. Ecteinascidia
minuta is further distinguished by the almost spherical stomach, which lacks any
internal folds or ridges.

The larvae of all four western Atlantic species have a similar gross morphology
and differ only in size and degree of development of adult characteristics such as the
branchial sac and alimentary canal. On the one hand, larvae of E. turbinata and E.
conklini have a well formed branchial sac with 12 and six rows of stigmata respec-
tively, while in E. styeloides and E. minuta the branchial sac is poorly developed in
outline with no more than four rows of stigmata visible.

Apart from the morphological differences between species described above, there
are clearly marked habitat preferences in the four species. Ecteinascidia turbinata
flourishes in slightly eutrophic sheltered lagoons such as the Fort Rocky Lagoon at
Port Royal, Jamaica, and Piscadera Baai in Curagao. When it occurs elsewhere, as
at Cat Cay in Belize or in reef environments, the colonies are small and compact.
There are insufficient locality data for E. conklini to permit generalizations about its
habitat, but the available records suggest that it requires a gentle flow of clean water
past the colony. At Blue Ground Range in Belize, E. conklini lives on mangrove roots
just inside the entrance to a small lagoon where it is regularly bathed by a current of
water entering from the open sea, while in Bermuda, it occurs in faster flowing water
(Coney Island Bridge), but only underneath stones.

Ecteinascidia styeloides avoids the more eutrophic or stressed environments of
quiet lagoons and commonly occurs in channels, where water flow is regular and
even fast as in Hidden Creek at Twin Cays, Belize. On reefs, colonies of E. styeloides
have not been seen, only individual zooids in coral rubble. In the presence of strong
water currents in lagoons, both E. styeloides and E. conklini gain some protection by
growing among algal mats (Caulerpa spp.) or embedded in sponges. Ecteinascidia
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styeloides has an ability to withstand environmental extremes, as the following an-
ecdotal case reveals. A bucket of seawater was left standing in the aquarium at Car-
rie Bow Cay, Belize for several days and evaporation raised the salinity to 60. Before
emptying the bucket it was noticed that there were green stolons on a small piece
of mangrove bark lying in the bucket. This was transferred to normal seawater in
the aquarium, and within 10 d active zooids of E. styeloides had developed from the
stolons, reinforcing the idea that undifferentiated material in the stolons can sur-
vive stress (in this case hypersalinity) and redevelop zooids when restored to normal
conditions. It is likely that this regenerative capacity is common to most species in
the Perophoridae (see the sustainable harvesting of E. turbinata already referred to
in this paper). Also, when P. regina is artificially grazed a new generation of zooids
develops within a few days (Goodbody, unpubl. data). In addition to their demon-
strated ability to withstand hypersaline conditions, both E. styeloides and E. minuta
are abundant in Hidden Creek at Twin Cays, Belize, where temperature extremes are
routine as a result of warm water outflow from adjacent salinas. (Goodbody, 2004;
Rutzler et al., 2004). Information currently available suggests that a detailed study
of the environmental physiology of the Perophoridae would be rewarding and might
contribute to a fuller understanding of why they are key elements in the sessile com-
munity in Caribbean mangrove ecosystems.

Ecteinascidia minuta occupies the broadest spectrum of habitats of all four spe-
cies, occurring commonly under stones on reef flats and in coral rubble in relatively
oligotrophic lagoons such as Cat Cay, Belize, in intermediate conditions such as in
Walsingham Pond in Bermuda, and in highly stressed environments such as Candy’s
Pond and the shallow mangrove flats at Twin Cays, Belize. This wide habitat range
must be due in part to physiological tolerance, but is probably assisted by rapid re-
production and opportunism. The ability to withstand environmental extremes has
also been recognized in Ecteinascidia thurstoni Herdman, 1891 growing in a coastal
pool on the Sinai coast, where extremes of both salinity and temperature are a regu-
lar feature of the annual cycle (Por and Dor, 1975).

Ecteinascidia styeloides and E. conklini do not appear to have any obvious coun-
terparts outside of the western Atlantic region. Ecteinascidia conklini appears to be
a relatively rare species known from only a few sites in the western Atlantic. Further
exploration, particularly along the Meso-American Barrier Reef, may reveal a wider
distribution. In contrast, E. turbinata has a wide distribution in the western Atlantic,
Mediterranean, and West Africa (for references see Monniot, 1983). Kott (1985) sug-
gested that there may be a close relationship between E. turbinata and Ecteinascidia
sluiteri Herdman, 1906, but this was based on what seems to be a faulty premise
that E. turbinata has separated lateral and dorsal bands of transverse muscle on the
peribranchial wall.

Ecteinascidia minuta is very similar to and perhaps synonomous with E. herdmani
from the Mediterranean and West Africa. Monniot (1974) states that the only differ-
ence between the two species is that in E. herdmani the esophagus enters the stom-
ach near its posterior end close to the origin of the intestine and that in E. minuta,
the esophagus and intestine are at opposite poles of the stomach. This does not con-
form with our observations because in the specimens we examined the esophagus
enters the stomach centrally and not opposite to the intestine. Monniot (1974), who
recorded the presence of E. herdmani in the Azores, must have later recognized the
similarity of the two species because in a subsequent paper (Monniot, 1983) he re-
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ports E. minuta as occurring in the Azores, referring to his 1974 paper as the source
of information. The description of E. herdmani given by Medioni (1970) also sug-
gests that the two species may be synonymous. If, in due course, the two species are
found to be synonymous, then E. herdmani would take precedence over E. minuta.
Until a more careful comparison can be made between the two species, we propose
that the name Ecteinascidia minuta (Berrill, 1932) be retained for the western At-
lantic species. Ecteinascidia minuta is also closely related to the Indo-Pacific species
Ecteinascidia nexa Sluiter, 1904 (see Kott, 1985). The structure of the stomach and
alimentary canal and the organization of the testis, as well as the tendency for a pros-
trate life form, are all characters common to the two species.

The taxonomy was further confused by Plough and Jones (1939) who described
E. tortugensis as a new species from the Dry Tortugas in south Florida. There are
no observable differences between E. tortugensis and E. minuta. In his monograph
on American ascidians, Van Name (1945) treated these as two distinct species and
overlooked the fact that they were one and the same species. By virtue of Berrill’s
(1932) description of Ecteinascidia conklini minuta, E. minuta (Berrrill 1932) takes
precedence and E. tortugensis is now considered to be a synonym of E. minuta.
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