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Abstract Sixteen new species of Trapania are described from the tropical Indo-Pacific, temperate South Africa and the
Galápagos Islands. Trapania armilla sp. nov., T. tora sp. nov., T. caerulea sp. nov. and T. miltabrancha are known only from
Bali, Indonesia. Trapania squama sp. nov. is known from Papua New Guinea and the Marshall Islands. Trapania nebula sp.
nov. is known only from Papua New Guinea. Trapania palmula sp. nov. and T. gibbera are known from Papua New Guinea,
Indonesia and southern Japan. Trapania scurra sp. nov. is known from the Phillippines, Malaysia and Indonesia. Trapania
euryeia sp. nov. is widespread in the Indo-Pacific (Reunion, Papua New Guinea, Indonesia and the northwestern and high
Hawaiian Islands) as is T. naeva sp. nov. (Tanzania, Kenya, Rodrigues, Reunion, Maldives, Western Australia, Indonesia,
Fiji, southern Japan). Trapania vitta sp. nov. is known from Indonesia, Papua New Guinea, the Philippines and southern
Japan. T. circinata sp. nov. is known only from the Marshall Islands. Trapania cirrita sp. nov. is known from temperate Indian
Ocean of South Africa while T. melaina sp. nov. is known from the tropical Indian Ocean of southern Africa. Trapania darwini
sp. nov. is known from the tropical eastern Pacific of the Galápagos Islands. The new species are externally distinguished
from all other described Trapania. One of the new species, Trapania euryeia sp. nov. has the widest geographic range
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(from the western Indian Ocean to the Hawaiian Islands) of the new species and it has a colour pattern that is similar to
Trapania brunnea found from southeastern Australia. Unique aspects and combination of characters of the reproductive
and radular morphology distinguish each new species from other Trapania. The phylogenetic relationships among the
Goniodorididae are examined based upon morphological characters of several previously described species of additional
Goniodorididae along with the 16 new species of Trapania. Results of the analyses demonstrate that Trapania is a well
supported, monophyletic clade of goniodorid nudibranchs. Ancula gibbosa is the sister taxon to Trapania. Trapania species
examined in this study cluster into three distinguishable clades, two largely from the tropical Indo-Pacific and a third from
the Indo-Pacific, Britain, Spain and Brazil. A group of unresolved species from the Caribbean, the Galápagos Islands, and
the Indo-Pacific is basally situated to the more resolved clades. Further investigation is required to test clade robustness
and further elucidate relationships of taxa included in several polytomies.

Key words nudibranchs, Trapania, new species, comparative morphology, Indo-Pacific, Japan, South Africa, Madagascar,
Galápagos Islands

Introduction
Trapania is a group of goniodorid nudibranchs featuring a di-
versity of species with a uniform body plan characterised by
having a single pair of curved extra-rhinophoral and extra-
branchial appendages. Most species have been documented
from the Atlantic (Haefelfinger, 1960; Kress, 1968; Cervera &
Garcı́a-Gómez, 1989; Cervera et al., 2000) and more recently
from the tropical Indo-Pacific and Australasian temperate re-
gions (Miller, 1981; Rudman, 1987; Fahey, 2004). Three ad-
ditional species have also been described from the eastern
Pacific (Camacho-Garcı́a & Ortea, 2000; Millen & Bertsch,
2000; Hermosillo & Valdés, 2004). Baba (1935) described one
new species from Japan. Recent fieldwork, especially from the
western Pacific Ocean, has brought to light specimens of sev-
eral undescribed taxa. Material from Papua New Guinea, the
Philippines, Indonesia, Okinawa and the Marshall Islands in-
cluded specimens of thirteen new species. Three additional
undescribed taxa were collected from temperate and tropical
southern Africa and the Galápagos Islands. These collections
are supplemented by additional records from other localities,
based on photographic images, many of which are posted on
the internet.

Previous studies have utilised external and radular char-
acters to distinguish between species. For example, Kress
(1968) presented a table comparing the described Trapania.
She used three characters, ‘rings’ (lamellae) on the rhino-
phores, radula teeth and external coloration to distinguish
between species. Rudman (1987) wrote that three characters,
external colour and the morphology of the radular teeth and
jaws proved most useful in distinguishing between species.
Cervera et al. (2000) developed a table using five charac-
ters, external colour, rhinophore colour, lateral process colour,
gill colour/morphology and radular morphology to distinguish
between Atlantic and Mediterranean species of Trapania. Mil-
len (2000) also presented a table that compared Trapania spe-
cies having a white ground colour with black and yellow mark-
ings. She used the same characters as previous workers and ad-
ded one reproductive character. Fahey (2004) presented a sim-
ilar table starting with the same characters as Cervera et al. and
Millen, and added further details on external colouration and
jaw morphology for distinguishing between the Indo-West
Pacific Trapania.

The present study builds on these previous studies and
adds characters based upon reproductive, radular and external
morphology. The phylogenetic relationships among primarily
Indo-Pacific Trapania species are examined using contempor-
ary phylogenetic techniques to test the assertions of previous
workers with regard to which characters are important in dis-
tinguishing species and which have broader phylogenetic sig-
nificance. The relationship of Trapania to the remainder of the
Goniodorididae is also explored.

Materials and methods

Morphological analysis
Type material and additional non-type material were obtained
from the following sources: The California Academy of Sci-
ences (CASIZ) and the South African Museum (A). Specimens
were drawn from a dissecting microscopical examination using
a camera lucida then dissected by dorsal incision. The internal
anatomy was drawn and examined either by compound or
scanning electron microscope (SEM). External features were
examined directly when specimens were available, by photo-
graphs, or by literature review. In cases where more than two
specimens were available for study at least two individuals
were dissected for full anatomical study to determine intraspe-
cific variation. In instances where only two individuals were
available for study, one was fully dissected and the second was
examined for external anatomy only to be retained as an intact
holotype. In cases where only a single individual was available,
the specimen was fully dissected and the parts preserved as a
dissected holotype. Special attention was given to the repro-
ductive anatomy, as some of these features were infrequently
(or cursorily) described in the literature. Anatomical details
were derived from the following morphological studies: Ca-
lycidoris guentheri Abraham, 1876 and Onchidoris bilamel-
lata (Linnaeus, 1767) (Fahey & Valdés, 2005), Diaphorodoris
luteocincta (M. Sars, 1870) (Schmekel & Portmann, 1982), Go-
niodoris nodosa (Montagu, 1808) (Thompson & Brown, 1984),
Okenia elegans (Leuckart, 1828) (Valdés & Ortea, 1995),
Okenia mediterranea (von Ihering, 1886) (Valdés & Ortea,
1995), and Ancula gibbosa (Risso, 1818) (present study).

Table 1 shows the list of character states derived from dis-
sections and from the literature reviewed for the present study.
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1. Body shape: 0 – short, ovoid; 1 – narrow, elongate.
2. Mantle between notum and foot: 0 – lateral margins of the body distinct from the notum and foot; 1 – no distinct

lateral surface, the notum slopes directly to the foot.
3. Notal edge: 0 – present; notal edge demarcated by a distinct thickening of tissue around the entire margin; 1 –

absent; lacking any thickening around the mantle margin.
4. Mid-dorsal crest: 0 – present; distinct mid-dorsal longitudinal crest that extends between the rhinophores and

gill; 1 – absent; no thickening of tissue.
5. Caudal crest: 0 – present; caudal crest extending along the middle of posterior portion of the foot; 1 – absent.
6. Spiculate tubercles: 0 – present; 1 – absent.
7. Non-spiculate tubercles: 0 – absent; 1 – small; 2 – large.
8. Oral tentacle shape: 0 – rounded; 1 – triangular; 2 – elongate.
9. Rhinophore lamellae: 0 – many lamellae (6–14), congested; 1 – few (3–5), well-spaced.
10. Rhinophore apex: 0 – short; 1 – elongate; 2 – absent. This character was left out of the final analysis due to

considerable variation, likely due to preservation techniques.
11. Rhinophore base: 0 – narrower than the club; 1 – wider or the same width as the club. This character was left out

of the final analysis due to the presence of considerable intraspecific variation.
12. Extra-rhinophoral appendages: 0 – absent; 1 – present.
13. Extra-rhinophoral appendages: 0 – two; 1 – one.
14. Lateral processes: 0 – absent; 1 – present.
15. Gill: 0 – spreading; 1 – not spreading.
16. Extra-branchial appendages: 0 – absent; 1 – present.
17. Number extra-branchial appendages: 0 – many; 1 – one.
18. Extra-branchial appendage shape: 0 – thin; 1 – thick; 2 – blunt.
19. Buccal pump: 0 – absent; 1 – present.
20. Size of buccal pump: 0 – not prominent; 1 – prominent. This character was left out of the final analysis due to the

lack of information for most species.
21. Radular sac: 0 – not protruding; 1 – protruding. This character was left out of the final analysis due to the lack of

information for most species.
22. Rachidian: 0 – present; 1 – absent.
23. Jaw element apex: 0 – single apex; 1 – multi-tipped.
24. Jaw element shape: 0 – irregularly shaped; 1– well-defined edges.
25. Jaw element rows: 0 – many rows; 1 – 3–5 rows; 2 – single row of elements. This character was left out of the final

analysis due to the determination that most species had in fact many rows of jaw elements, but additional rows
were often obscured by membranes covering the jaw elements during preparation.

26. Lateral tooth shape: 0 – hook-shaped; 1– elongate; 2 – broad with a hump.
27. Lateral tooth denticulation: 0 – masticatory margin of the lateral teeth bears none or few denticles; 1 – numerous

fine denticles.
28. Tooth intermediate denticles: 0 – absent; 1 – present.
29. Cusp outer denticles: 0 – absent; 1 – one denticle; 2 – more than one denticle.
30. Outer laterals: 0 – many outer laterals; 1 – one outer lateral; 2 – no outer lateral teeth.
31. Ampulla shape/size: 0 – elongate; 1 – round or ovoid.
32. Preampullary duct: 0 – enters the ampulla terminally; 1 – enters proximally to the terminus; 2 – enters nearer to

the midpoint; 3 – enters distally.
33. Bursa size: 0 – small as compared to the ampulla; 1 – similar in size to the ampulla; 2 – substantially larger than

the ampulla.
34. Receptaculum seminis: 0 – diameter of the receptaculum seminis is similar in size to the bursa copulatrix;

1 – diameter of the receptaculum seminis is comparatively much smaller than the bursa copulatrix.
35. Receptaculum duct: 0 – duct from the bursa to the receptaculum is noticeably shorter than the uterine duct;

1 – as long as; 2 – much longer than the uterine duct.
36. Uterine duct: 0 – uterine duct emerges proximally to the receptaculum seminis; 1 – emerges from the vaginal duct.
37. Receptaculum seminis duct: 0 – leaves at a point not at the base of the bursa copulatrix; 1 – duct leaves from the

base of the bursa.

Table 1 Morphological character definitions. The following characters were considered for use in the analyses of Trapania. The character
states are indicated as follows: 0: the presumed plesiomorphic condition; 1, 2: apomorphic condition. For character states that are not
applicable, ‘−’ is used and for missing data, ‘?’ is used. The distribution of plesiomorphic and apomorphic character states is
presented in Table 2.
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38. Vaginal duct length: 0 – duct is elongate; 1 – short.
39. Vaginal base shape: 0 – base is narrow; 1 – bulbous or wide.
40. Vaginal duct constriction: 0 – constriction absent; 1 – noticeable constricted portion on the vaginal duct.
41. Vaginal duct gland: 0 – absent; 1 – donut-shaped glandular portion on the vaginal duct.
42. Deferent duct: 0 – long; 1 – short.
43. Penial sheath: 0 – cylindrical where it joins the genital atrium; 1 – bulbous.
44. Sheath size: 0 – short; 1 – long.
45. Penial armature: 0 – absent; 1 – present. This character was left out of the final analysis due to lack of information

for most species not examined during the present study.
46. Body colour: 0 – white; 1 – not white. This character was left out of the final analysis due to the ambiguity of the

character states.
47. Appendage colour: 0 – same as body colour; 1 – orange or yellow. This character was left out of the final analysis

due to the ambiguity of the character states.
48. Dorsal markings: 0 – punctuated dark spots; 1 – no dark spots; 2 – dark blotches or lines. This character was left

out of the final analysis due to the ambiguity of the character states.
49. Dorsal colours: 0 – brown pigment; 1 – orange pigment; 2 – neither. This character was left out of the final analysis

due to the ambiguity of the character states.
50. Light punctuations: 0 – absent; 1 – present. This character was left out of the final analysis due to the ambiguity of

the character states.
51. Dorsal white lines: 0 – absent; 1 – present.
52. Brown blotches: 0 – absent; 1 – present.
53. Large brown spots or lines: 0 – absent; 1 – present.
54. Small brown patches: 0 – absent; 1 – present.
55. Rhinophore colour: 0 – no red; 1 – red orange.
56. Rhinophore colour: 0 – no yellow; 1 – yellow orange.
57. Rhinophore colour: 0 – no brown; 1 – brown.
58. Oral tentacle colour: 0 – no red; 1 – red orange.
59. Oral tentacle colour: 0 – no yellow; 1 – yellow orange.
60. Oral tentacle colour: 0 – no brown; 1 – brown.
61. Gill colour: 0 – no red; 1 – red orange.
62. Gill colour: 0 – no yellow; 1 – yellow orange.
63. Gill colour: 0 – no brown; 1 – brown.
64. Extra-rhinophoral appendages: 0 – no red; 1 – red orange.
65. Extra-rhinophoral appendages: 0 – no yellow; 1 – yellow orange.
66. Extra-rhinophoral appendages: 0 – no brown; 1 – brown.
67. Extra-branchial appendages: 0 – no red; 1 – red orange.
68. Extra-branchial appendages: 0 – no yellow; 1 – yellow orange.
69. Extra-branchial appendages: 0 – no brown; 1 – brown.

Table 1 Continued.

Four Goniodorididae (Goniodoris nodosa, Ancula gibbosa,
Okenia elegans and Okenia mediterranea) and three crypto-
branch dorids (Calycidoris guentheri, Onchidoris bilamellata
and Diaphorodoris luteocinta) were selected for outgroup spe-
cies comparison as discussed below.

Phylogenetic analysis
Forty-two species of Trapania were considered for the present
analyses. Thirty-five species were included in the final ana-
lysis. Seven previously described species were excluded from
the final analysis due to the lack of sufficient morphological
data. In particular, some previous authors did not describe the
reproductive morphology, and specimens of these taxa were
not available for comparative examination. Sixty-nine mor-
phological characters were considered for the present study
and 58 characters were included in the final analysis. Table 1

contains a list of all morphological characters considered dur-
ing the present study. The complete character matrix for all
known Trapania is shown in Table 2. Phylogenetic analyses
were performed using the program Phylogenetic Analysis Us-
ing Parsimony (PAUP) version 4.0 (Swofford, 2002) using
the heuristic algorithm (TBR branch swapping option), set at
maximum parsimony. One hundred replicates were run with
starting trees obtained using stepwise addition. A maximum
trees setting of 4000 was applied due to computer memory con-
straints. Characters were unordered and were polarised using
the following outgroup species: Goniodoris nodosa (Montagu,
1808) (Thompson & Brown, 1984) and Diaphorodoris lu-
teocinta (Sars, 1870) based on the analysis of the Goniodor-
ididae by Gosliner (2004); Okenia elegans (Leuckart, 1828),
Okenia mediterranea (von Ihering, 1886), Onchidoris bilamel-
lata (Linnaeus, 1767) and Calycidoris guentheri Abraham,
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Table 2 Data matrix of character states in the taxa examined for the phylogenetic analysis of Trapania. Data codes: 0 = presumed plesiomorphic condition, 1–3 = apomorphic conditions, - = character not
applicable, ? = missing data.
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1876 based on Millen and Martynov’s (2005) analysis of the
Onchidorididae.

Synapomorphies were mapped using the character trace
option in MacClade 4.08 (Maddison & Maddison, 2005) using
the majority rule tree from the PAUP analysis. Bremer analyses
were performed on the strict consensus tree to estimate branch
support (Bremer, 1994).

Results

Taxonomic section
Family Goniodorididae Fischer, 1883
Genus TRAPANIA Pruvot-fol, 1931

Type species: Drepania fusca Lafont, 1874, by monotypy

Drepania non (Huber, 1816), an insect
Drepanida MacFarland, 1931, by original designation

Diagnosis
Diagnosis of this genus has been provided by Kress (1968)
and Thompson and Brown (1984). A summary of these dia-
gnoses with additions and changes based on the present study
follows: slender, elongate body, undetectable mantle ridge ex-
cept for a pair of elongated extrabranchial papillae at the gill
and extra-rhinophoral papilla at the base of the trhinophores.
Non-retractile, trifoliate gill branches. Narrow foot. Strongly
developed oral and propodial tentacles. Buccal pump small
or large. Jaw with distinct rodlets. All teeth denticulate, usu-
ally with a primary denticle and numerous medium and small
denticles. Radular formula N × 1.0.1. Reproductive system tri-
aulic with varible penial and vaginal width. Bursa copulatrix
and receptatulum seminis present. Ampulla saccate with vari-
able insertion of preampullary duct. Penis armed with minute
spines.

New species descriptions

Trapania squama Gosliner & Fahey sp. nov.
(Figs 1A, 2, 3, 35C)

Trapania sp. 3 Rudman (Seaslug Forum)

Material examined
HOLOTYPE. CASIZ 070423, 11 mm alive, Station 1, Ce-
ment Mixer Reef, Madang, Papua New Guinea, collected
March 1988 at 13 m depth, T. Gosliner.
PARATYPES. CASIZ 120860, one specimen, 5 mm alive,
E298, Enewetak Atoll, Marshall Islands, collected April 1983
at 9 m depth, S. Johnson.
CASIZ 121091, three specimens, 4–7 mm alive, two 7 mm
specimens dissected, E298, Enewetak Atoll, Marshall Islands,
collected April 1983 at 9 m depth, S. Johnson.
CASIZ 121092, one specimen, 5 mm alive, E298, Enewetak
Atoll, Marshall Islands, collected March 1983, S. Johnson.

Distribution
This species has only been reported from Papua New Guinea
and the Marshall Islands (present study).

Etymology
The specific name squama is taken from the Latin word mean-
ing ‘scale’ to describe the distinct scale-like colour pattern of
the notum.

External morphology
The living animals (Fig. 1A) range from 4–11 mm long. The
body shape is elongate and convex, without a distinct notal
margin. The body is widest in the branchial region. The head
is rounded anteriorly and the anterior foot margin consists
of prolonged tentacles. The oral tentacles are relatively long
and cylindrical with a rounded apex. The posterior end of the
foot is sharply tapered with a somewhat pointed posterior tip.
The non-retractile, perfoliate rhinophores are long with 6–9
lamellae. The club is slender and the apex is bulbous with
an elongate tip. The extra-rhinophoral appendages are relat-
ively short, thin and have a curved apex. The gill consists of
three bipinnate branches. The extra-branchial appendages are
curved, about the same size as the extra-rhinophoral append-
ages. The body is creamy orange with some brown pigment
mid-dorsally. Overlaying the orange colour is a distinct pattern
formed by black lines that give the appearance of scales. The
black lines are outlined with white and on the anterior of the
head and behind the rhinophores are streaks of brown pigment.
The posterior end of the foot has a brown reticulate pattern.
The oral tentacles are orange basally with a brown blotchy
pattern apically. The extra-rhinophoral and extra-branchial ap-
pendages are muddy brown as are the rhinophores and gill
leaves. The rhinophores and gill leaves are white with random
brown blotches. The rhinophores have a white, elongate tip.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see
Rudman 1987, Fig. 1). The salivary glands are small and in-
conspicuous. The intestine makes a simple, wide curve along
the outside of the digestive gland. The oral glands are small
and sparse. The buccal mass is ovoid and the radular sac bulges
slightly from the lower side. The buccal pump is not promin-
ent. The jaw consists of a thickened plate with pointed jaw
elements. In between the largest jaw elements are small, in-
termediate pointed elements (Fig. 2A). The radular formula
(CASIZ 121091) is +27 × 1.0.1 (Fig. 2B). Lateral teeth have
one large outer cusp and 3 small, plate-like pointed denticles
that join at their base on the outer edge of the main cusp.
There are also 13–14 smaller pointed denticles that are similar
in size on the inner edge of each tooth (Fig. 2C). In between
each of the 3–4 largest denticles there is one smaller, pointed
intermediate denticle (Fig. 2D).

Reproductive system
The reproductive system is triaulic (Fig. 3). The preampul-
lary duct enters the ventral portion of the short and cylindrical
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Figure 1 Living animals. A. Trapania squama sp. nov. CASIZ 070423, photo by T. Gosliner, Papua New Guinea, 11 mm. B. Trapania caerulea sp.
nov. CASIZ 172855, photo by T. Gosliner, Tulamben, Bali, Indonesia, 5 mm. C. Trapania nebula sp. nov. CASIZ 86440, photo by
T. Gosliner, Madang, Papua New Guinea, 7 mm. D. Trapania palmula sp. nov. CASIZ 083757, photo by T. Gosliner, Philippine Islands,
5 mm. E. Trapania scurra sp. nov. CASIZ 103787, photo by T. Gosliner, Philippine Islands, 15 mm. F. Trapania gibbera sp. nov. CASIZ
084868, photo by B. Bolland, Ryukyu Islands, Okinawa, 10 mm. G. Trapania cirrita sp. nov. A 35574, photo by T. Gosliner, South
Africa, 7 mm. H. Trapania melaina sp. nov. A35575, photo by T. Gosliner, South Africa, 8 mm. I. Trapania euryeia sp. nov. CASIZ
097448, photo by T. Gosliner, Maui, Hawaiian Islands, 7 mm. J. Trapania vitta sp. nov. CASIZ 172861, photo by T. Gosliner, Bali,
Indonesia, 3 mm. K. Trapania tora sp. nov. CASIZ 140334, photo by T. Gosliner, Tulamben, Bali, Indonesia, 7 mm. L. Trapania armilla
sp. nov. CASIZ 172860, photo by M. Miller, Bali, Indonesia, 7 mm. M. Trapania darwini sp. nov. CASIZ 079163, photo by T. Gosliner,
Isla Española, Galápagos Islands, 7 mm. N. Trapania naeva sp. nov. CASIZ 144067, photo by A. Ono, Kerama Islands, Ryukyu, Japan,
7 mm. O. Trapania miltabrancha sp. nov. CASIZ 172862, photo by M. Miller, Bali, Indonesia, 10 mm. P. Trapania circinata sp. nov.
CASIZ 116803, photo by S. Johnson, Kwajalein Atoll, Marshall Islands, 10 mm.
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Figure 1 Continued.

ampulla near the centre of the length of the ampulla. The am-
pulla narrows distally and divides into a short oviduct, which
enters the female gland mass. The other branch forms the vas
deferens. The proximal end of the vas deferens widens into
the glandular, prostatic portion. The prostatic portion of the
duct loops once before narrowing distally into a short ejac-

ulatory segment that is highly muscularised. The ejaculatory
segment joins the wider penial sac adjacent to the vaginal base.
There are rows of curved spines inside the penis (Fig. 35C).
The vaginal base is wide at the opening of the genital atrium
and narrows into the vaginal duct at its proximal end. The va-
ginal duct is shorter than found in other Trapania and it joins
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Figure 2 Trapania squama sp. nov. CASIZ 121091. Radular morphology. A. Jaw elements, scale = 10 µm. B. Whole radula, scale = 30 µm.
C. Lateral teeth, scale = 20 µm. D. Close-up lateral teeth, scale = 10 µm.

Figure 3 Trapania squama sp. nov. CASIZ 121091. Reproductive
system. Abbreviations: am – ampulla, bc – bursa
copulatrix, ej – ejaculatory, fgm – female gland mass,
p – penis, pr – prostate, rs – receptaculum seminis,
v – vaginal base, vd – vaginal duct, scale = 1 mm.

the large, thin-walled bursa copulatrix basally. From the va-
ginal duct, the short duct of the smaller receptaculum seminis
enters the receptaculum. From the base of the receptaculum
the longer uterine duct enters the female gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004; Fig. 2B). It has fused cerebral and
pleural ganglia. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species does not closely resemble any other
Trapania. No other species has the scale-like black markings
on the dorsum. Only T. squama sp. nov., T. toddi Rudman, 1987
from the Red Sea and Hong Kong and T. reticulata Rudman,
1987 from the Great Barrier Reef, Australia have a brown retic-
ulate pattern on the body. In T. squama, the reticulate pattern is
coarse over most of the body while the fine reticulations similar
to those of T. toddi and T. reticulata are confined to the pos-
terior end of the foot. Two other species have a series of large
irregular reticulate markings. In T. scurra sp. nov. the body is
purple with yellowish white blotches surrounded by maroon
pigment. This species also differs from T. squama by having
large, thick extra-rhinophoral and extra-branchial appendages.
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Figure 4 Trapania caerulea sp. nov. CASIZ 172855. Radular morphology. A. Jaw elements, scale = 10 µm. B. Whole radula, scale = 20 µm.
C. Lateral teeth, scale = 3 µm. D. Close-up lateral teeth, scale = 10 µm.

Trapania tora sp. nov. has brown pigment outlined with a fine
white network. This species differs markedly from T. squama
by having large tubercles over the surface of the notum.

The radular morphology of T. squama closely resembles
several other species, including T. toddi Rudman, 1987,
T. melaina sp. nov. and T. euryeia sp. nov. In these species
there are a few smaller outer denticles followed by a large
primary cusp and successively smaller inner denticles with
some even smaller denticles between the small inner ones.
Rudman also reported many more rows of teeth (42+) for
T. toddi than is found in T. squama (27+). The jaw of these
two species is not similar. Trapania squama has bullet-shaped
jaw elements with small intermediate elements, while T. toddi
has elongate, pointed elements. Neither the jaw nor the radular
teeth of T. reticulata are at all similar to T. squama.

Trapania squama has several reproductive differences
from T. toddi. First, the receptaculum seminis of T. squama
connects to the vaginal duct whereas the duct of the recept-
aculum of T. toddi connects to the base of the bursa. The
reproductive morphology of T. reticulata was not described
and thus cannot be compared to T. squama. The reproduct-
ive morphology of T. squama closely resembles T. scurra,
T. melaina and T. darwini in that the duct of the receptaculum
seminis branches from the vaginal duct a short distance from
the base of the bursa copulatrix. Trapania squama differs from

all of these species however, by having a short vaginal duct.
None of these species externally resemble each other.

Trapania caerulea Gosliner & Fahey sp. nov.
(Figs 1B, 4, 5, 35D)

Material examined
HOLOTYPE. CASIZ 140340, 7 mm alive, Tulamben, Bali,
Indonesia, collected October 2000, no depth recorded,
M. Miller.
PARATYPE. CASIZ 172855, one specimen dissected, 5 mm
alive, Tulamben, Bali, Indonesia, October 2000, no depth re-
corded, M. Miller.

Distribution
This species has only been reported from Bali, Indonesia.

Etymology
The specific name caerulea is taken from the Latin word for
‘blue’, to describe the unusual blue lines on the dorsum of this
species.

External morphology
The living animal (Fig. 1B) ranges from 5–7 mm long. The
body shape is elongate and convex, without a distinct notal
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Figure 5 Trapania caerulea sp. nov. CASIZ 172855. Reproductive
system, am – ampulla, bc – bursa copulatrix, ej –
ejaculatory, fgm – female gland mass, p – penis,
pr – prostate, rs – receptaculum seminis, v – vaginal base,
vd – vaginal duct, scale = 1 mm.

margin. The body is widest in the branchial region. The head
is rounded anteriorly and the anterior foot margin consists of
prolonged tentacles. The oral tentacles are long with pointed
apices. The posterior end of the foot is sharply tapered with a
pointed posterior tip. The non-retractile, perfoliate rhinophores
are relatively short with 9–10 lamellae. The rhinophoral stalk is
slender and the apex is enlarged. The curved extra-rhinophoral
appendages are relatively short and curved. The gill consists of
three bipinnate branches. The extra-branchial appendages are
shaped like flattened shields. The body is cream yellow with
two lines of brown pigment extending from the rhinophore
sheaths to both edges of the branchial shield. There is also a line
of brown pigment along the edge of the body above the foot. A
light blue line extends mid-dorsally and bifurcates in front of
the gill. There is royal blue pigment on the anterior surface of
the foot, extending from the posterior tip to the gill. The oral
tentacles are reddish-brown with an irregular white blotch near
the apices. The anterior foot tentacles have reddish-brown tips.
The extra-rhinophoral appendages and the branchial shields
are creamy yellow. The rhinophores are translucent white with
red-brown edges and the gill leaves are red-brown.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see
Rudman, 1987, Fig. 1). The intestine makes a simple, wide
curve along the outside of the digestive gland. The buccal bulb
is ovoid, with four large muscles attached; two per side. There
are two salivary glands at the side of the oral tube, near the
radular sac. The radular sac bulges slightly from the bulb, un-
der the oesophagus. A small buccal pump with a longitudinal
crease rises from the buccal bulb. The oral glands are small
and sparse. The jaw consists of a thickened plate with elong-

ate, pointed jaw elements (Fig. 4A). The radular formula is
30 × 1.0.1 (CASIZ 172855) (Fig. 4B). The lateral teeth have
one large outer cusp and one small, pointed outer denticle that
joins to the base of the main cusp. There are also nine smaller,
pointed denticles that are similar in size on the inner edge of
each tooth (Fig. 4C). In between each of nine largest denticles
there are 1–2 smaller, pointed intermediate denticles (Fig. 4D).

Reproductive system
The reproductive system is triaulic (Fig. 5). The preampul-
lary duct enters the ventral portion of the short and cylindrical
ampulla in the proximal third of the ampulla. The ampulla
narrows distally and divides into a short oviduct, which enters
the female gland mass, and the vas deferens. The proximal end
of the vas deferens widens into the glandular prostatic portion.
The prostatic portion of the duct loops once before narrowing
distally into a short ejaculatory segment that is highly muscu-
larised. The thick ejaculatory segment joins the wide, elongate
penial sac adjacent to the vaginal base. There are rows of
curved spines inside the penis (Fig. 35D). The vaginal base is
very wide at the opening of the genital atrium and then con-
stricts before widening into a bulbous portion. The vaginal duct
narrows and is longer than found in other Trapania and it joins
the very large, thin-walled bursa copulatrix basally. On the va-
ginal duct, at the base of the bursa, the duct of the smaller ovoid
receptaculum seminis enters the base of the receptaculum. Im-
mediately next to this duct, at the base of the receptaculum the
shorter uterine duct enters the female gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B). The cerebral and pleural ganglia
are fused. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species does not closely resemble any other
Trapania, either in its colouration or in the unusual form of the
extra-branchial appendages. All other Trapania have elongate
extra-branchial appendages. No other Trapania species has the
distinct dorsal lines accompanied by a royal blue, mid-dorsal
line that bifurcates around the gill.

The jaw elements are distinct in this species as well. No
other Trapania has the elongate, spear-like elements found in
T. caerulea. The radular morphology of T. caerulea closely
resembles that of T. toddi, T. melaina, T. vitta, T. miltabran-
cha and T. circinata in that a single triangular outer denticle
is flanked by a large primary cusp and numerous smaller
denticles.

The reproductive morphology of Trapania caerulea has
some similarities to T. darwini from the Galápagos Islands.
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Figure 6 Trapania nebula sp. nov. CASIZ 86440. Radular morphology. A. Jaw elements, scale = 10 µm. B. Whole radula, scale = 100 µm.
C. Lateral teeth, scale = 10 µm. D. Close-up lateral teeth, scale = 10 µm.

Both species have a large bulbous vaginal base, a large round
bursa copulatrix and a relatively long, wide penial sac. How-
ever, in T. darwini the wide portion of the ejaculatory seg-
ment narrows before the relatively short penial bulb, while in
T. caerulea the wide portion is continuous. Trapania caerulea
has a comparatively much smaller ovoid ampulla than does
T. darwini and a comparatively larger receptaculum. These
two species do not resemble each other externally.

Trapania nebula Gosliner & Fahey sp. nov.
(Figs 1C, 6, 7, 35E)

Material examined
HOLOTYPE. CASIZ 086440, 7 mm alive, dissected. Station
12, Rasch Passage, Madang, Papua New Guinea, collected
June 1992, T. Gosliner.

Distribution
This species has only been reported from Madang, Papua New
Guinea (present study).

Etymology
The specific name nebula is taken from the Latin word for
‘cloud, mist’ or ‘fog’. The brown and white patches on this
species appear cloudy or blurry, rather than clear and distinct.

Figure 7 Trapania nebula sp. nov. CASIZ 86440. Reproductive
system, am – ampulla, bc – bursa copulatrix, ej –
ejaculatory, fgm – female gland mass, p – penis,
pr – prostate, rs – receptaculum seminis, v – vaginal base,
vd – vaginal duct, scale = 1 mm.
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External morphology
The living animal (Fig. 1C) is 7 mm long. The body shape
is elongate and convex, without a distinct notal margin. The
body is widest in the branchial region. The head is rounded
anteriorly and the anterior foot margin is extended into large,
cylindrical tentacular processes. The oral tentacles are long and
with a pointed apex. The posterior end of the foot is tapered
with a somewhat rounded tip. The non-retractile, perfoliate
rhinophores are very long with eight lamellae. The stalk is
more slender than the elongate, expanded club. The curved
extra-rhinophoral appendages are relatively short and have a
curved apex. The gill consists of three bipinnate branches. The
extra-branchial appendages are curved, about the same size as
the extra-rhinophoral appendages. The body is opaque white
with irregular patches of light brown pigment. The anterior
foot tentacles are white. The oral tentacles are red-brown. The
extra-rhinophoral and extra-branchial appendages are white
with pale yellow apices on the extra-branchial appendages.
The rhinophores have the same white and brown colour pattern
as the body with a red-brown anterior spine and tip. The gill
leaves are white with red-brown edges.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see
Rudman 1987, Fig. 1). The intestine makes a simple, wide
curve along the outside of the digestive gland. The buccal bulb
is ovoid, with four large muscles attached; two per side. There
are two salivary glands at the side of the oral tube, near the
radular sac. The radular sac bulges slightly from the bulb, un-
der the oesophagus. A small buccal pump with a longitudinal
crease rises from the buccal bulb. The oral glands are small
and sparse. The jaw consists of a thickened plate with elong-
ate, pointed jaw elements (Fig. 6A). The radular formula is
28 × 1.0.1 (CASIZ 086440) (Fig. 6B). The lateral teeth have
one large outer cusp and 1–3 small, pointed outer denticles that
join to the base of the main cusp (Fig. 6C). There are also 12–14
smaller, pointed denticles that are similar in size on the inner
edge of each tooth. In between each of 3–4 largest denticles
there are 0–3 smaller, pointed intermediate denticles (Fig. 6D).

Reproductive system
The reproductive system is triaulic (Fig. 7). The preampullary
duct enters the ventral portion of the pear-shaped ampulla near
the base of the ampulla. The ampulla narrows and divides into a
short oviduct, which enters the female gland mass distally, and
the vas deferens. The proximal end of the vas deferens widens
into the glandular prostatic portion. The prostatic portion of
the duct loops once before narrowing distally into a short ejac-
ulatory segment that is highly muscularised. The thick ejac-
ulatory segment joins the narrow penial sac adjacent to the
vaginal base. There are rows of curved spines inside the penis
(Fig. 35E). The vaginal base is very wide at the opening of the
genital atrium and then expands slightly before narrowing into
the vaginal duct. The vaginal duct is long and it joins the very
large, thin-walled bursa copulatrix basally. At the base of the
bursa, the long duct of the smaller ovoid receptaculum seminis

enters the base of the receptaculum. At the base of the recept-
aculum the shorter uterine duct enters the female gland mass.

Central nervous system
The central nervous system is as described for Trapania
safracornia (Fahey, 2004, Fig. 2B), with fused cerebral and
pleural ganglia. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species most closely resembles Trapania
euryeia, T. brunnea Rudman, 1987 from southeast Australia
and T. dalva Marcus, Ev., 1972 from Florida. All four spe-
cies have brown as part of their background colour, along with
white spots and white or yellow patches. Trapania brunnea
has a large white patch on the anterior head and a second
across the head that joins the rhinophore lateral appendages.
This second white patch has two long extensions on either
side of the rhinophores. But in Trapania nebula, white is the
background colour with the light brown pigment overlaying it.
Trapania dalva has a white head patch that wraps around the
rhinophores. Two white lines extend behind the rhinophores
and meet in front of the gill. The brown patches are irregular
blobs in T. nebula, whereas in T. dalva the white colour forms
streaks. The white pigment of T. brunnea extends up each
of the extra-branchial appendages, whereas in T. nebula, the
white background colour extends to the base of each process
and the tips are yellow.

In Trapania dalva the branchial appendages are brown
with white spots. All species have brown pigment on the oral
tentacles. In T. brunnea this pigment extends nearly the entire
length of the processes. In T. nebula, most of the length of the
processes is the same white background colour with yellow
covering at least half the length to the tip of each process.
Rudman (1987) also reported that the brown background pig-
ment of T. brunnea fades at the edge of the foot, so that there
appeared to be a translucent border. In this border were large
yellow spots. In contrast, the brown pigment of neither T. dalva
nor T. nebula fades and there are no yellow spots. Trapania
nebula has reddish brown pigment on the rhinophores and gill
branches that is absent in the other three species. The radular
morphology of T. nebula most closely resembles T. brunnea,
T. palmula and T. scurra in that there are several small outer
denticles. However, those of T. nebula and T. brunnea are
smaller and shorter than in the other two species.

The jaw morphology closely resembles several other
Trapania species with the single row of pointed jaw ele-
ments: Trapania squama from Papua New Guinea and the
Marshall Islands, T. palmula from the Philippine Islands and
T. gibbera from Papua New Guinea, Indonesia and Okinawa.
However, the most similar species in terms of external
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Figure 8 Trapania palmula sp. nov. CASIZ 172856. Radular morphology. A. Jaw elements, scale = 30 µm. B. Whole radula, scale = 30 µm. C.
Lateral teeth, scale = 10 µm. D. Close-up lateral teeth, scale = 10 µm.

morphology, T. palmula has very different radular tooth mor-
phology. In that species, the outer denticles next to the main
cusp are very long and thin. There are also fewer inner denticles
(8–10 in T. palmula vs. up to 14 in T. nebula).

In T. gibbera, although there are some jaw similarities
between it and T. nebula, the tooth morphology is not similar.
Trapania gibbera has fewer long inner denticles and many
more intermediate denticles between the largest.

The reproductive morphology of T. nebula, T. palmula
and T. gibbera is not similar. The reproductive morphology of
Trapania nebula most closely resembles that of T. palmula,
T. scurra, T. gibbera and T. miltabrancha where the preampul-
lary duct enters the distal portion of the ampulla and the penial
bulb is short and narrow. None of these species resemble each
other externally.

Trapania palmula Gosliner & Fahey sp. nov.
(Figs 1D, 8, 9, 35F)

Trapania sp. 2 Watanabe (Umiushi)
Trapania sp. 5 Rudman (Seaslug Forum)
Trapania sp. 5 Nakano 2004

Material examined
HOLOTYPE. CASIZ 083757, 5 mm alive, dissected, Station
26, Layaglayag, Maricaban Island, Batangas, Luzon, Philip-
pines, February 1992, 9 m depth, T. Gosliner.

Figure 9 Trapania palmula sp. nov. CASIZ 172856. Reproductive
system, am – ampulla, bc – bursa copulatrix, ej –
ejaculatory, fgm – female gland mass, p – penis,
pr – prostate, rs – receptaculum seminis, v – vaginal base,
vd – vaginal duct, scale = 1 mm.

PARATYPES. CASIZ 172856, one specimen, 5 mm alive, dis-
sected, Station 26, Layaglayag, Maricaban Island, Batangas,
Luzon, Philippines, February 1992, 9 m depth, T. Gosliner.
CASIZ 107430, one specimen, 6 mm alive, (Fiene sp. M461),
N. Lombok Island, Indonesia, November 1995, 3 m depth,
P. Fiene.
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CASIZ 172857, one specimen, 4 mm alive, Anilao, Batangas,
Luzon Island, Philippine Islands Islands, October 2001, no
depth recorded, M. Miller.

Distribution
This species has only been reported from the Philippines,
Indonesia (present study) and central Japan (Watanabe).

Etymology
The specific name palmula is taken from the Latin word mean-
ing the ‘blade of an oar’. This describes the unique shape of
the extra-rhinophoral and extra-branchial appendages on this
species.

External morphology
The living animal (Fig. 1D) ranges from 4–6 mm long. The
body shape is elongate and convex, without a distinct notal
margin. The notum bears short rounded tubercles unevenly dis-
tributed over the surface. The body is widest in the branchial re-
gion. The head is rounded anteriorly and the anterior foot mar-
gin extends into tentacular points. The oral tentacles are long
and pointed. The posterior end of the foot is sharply tapered
with a somewhat rounded posterior tip. The non-retractile,
perfoliate rhinophores are short and stout with five lamellae
and elongate pointed apices. The curved extra-rhinophoral ap-
pendages are long as compared to the rhinophores. The gill is
composed of many highly branched, finely pinnate branches.
The extra-branchial appendages are paddle-shaped and curved,
about the same size as the extra-rhinophoral appendages. The
body is cream yellow with dense patches of brown pigment
punctuated with cream spots. The colour of the anterior foot
tentacles could not be determined. The oral tentacles have
cream-coloured bases with light brown blotches and brown
tips. The extra-rhinophoral and extra-branchial appendages are
cream yellow at the base, white on the paddles with a blue di-
agonal band midway. The rhinophores are tan-brown and the
gill leaves are a slightly lighter shade of tan.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see
Rudman 1987, Fig. 1). The intestine makes a simple, wide
curve along the outside of the digestive gland. The buccal bulb
is ovoid, with four large muscles attached; two per side. There
are two salivary glands at the side of the oral tube, near the
radular sac. The radular sac bulges noticeably from the bulb,
under the oesophagus. A small buccal pump with a longitud-
inal crease rises from the buccal bulb. The oral glands are small
and sparse. The jaw consists of a thickened plate with elong-
ate, pointed jaw elements (Fig. 8A). The radular formula is
30 × 1.0.1 (CASIZ 083757) (Fig. 8B). The lateral teeth have
one large outer cusp and 3–4 small, elongate, pointed outer
denticles that join to the base of the main cusp. There are
also 8–10 smaller, pointed denticles on the inner edge of each
tooth (Fig. 8C). One or two of the denticles closest to the outer
edge of each tooth are the largest and the others are smaller
(Fig. 8D).

Reproductive system
The reproductive system is triaulic (Fig. 9). The preampullary
duct enters the ventral portion of the ampulla ventral to the
centre of the ampulla. The ampulla is long and cylindrical. It
narrows distally and divides into a short oviduct, which enters
the female gland mass and the vas deferens. The proximal end
of the vas deferens widens into the glandular prostatic portion.
The prostatic portion of the duct loops once before narrowing
distally into a short ejaculatory segment that is highly muscu-
larised. The narrow ejaculatory segment joins the penial sac
adjacent to the vaginal base. There are rows of curved spines
inside the penis (Fig. 35F). The vaginal base is wider at the
opening of the genital atrium and then constricts before widen-
ing into a smaller bulbous portion. The vaginal duct narrows
and is much longer than found in other Trapania and it joins
the large, thin-walled bursa copulatrix basally. At the base of
the bursa, the duct of the large, round receptaculum seminis
enters the base of the receptaculum. Immediately next to this
duct, the shorter uterine duct enters the female gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B). That is, it has fused cerebral and
pleural ganglia. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species does not closely resemble any other
Trapania in its colour pattern. Although the brown and cream
dorsal colouration has some resemblance to T. brunnea, the
paddle-shaped extra-rhinophoral and extra-branchial append-
ages are found on no other Trapania. Trapania tora is the only
other species with highly ramified gill branches. It differs in
having large tubercles on the body and a distinct network of
lines on the notum.

The radular morphology of Trapania palmula most
closely resembles T. scurra in that there are several elongate
outer denticles. But in T. scurra there are fewer inner denticles
than in T. palmula. Trapania nebula from Papua New Guinea
has similar jaw morphology but the tooth morphology is not
similar (see Remarks section for T. nebula).

The reproductive morphology of T. palmula most closely
resembles T. scurra, T. tora, T. miltabrancha and T. circinata
in that the vaginal duct is narrow throughout and the penial
bulb is short and narrow. Trapania caerulea from Indonesia
has a similar constriction in the vaginal duct above the vaginal
base, but the vaginal base of T. palmula is much smaller and
the vaginal duct much longer than found in T. caerulea. Both
of these species also have a deferent duct constriction below
the glandular portion of the prostate, but the penis morphology
is not similar. In Trapania palmula the penis is much thinner
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Figure 10 Trapania scurra sp. nov. CASIZ 103787. Radular morphology. A. Jaw elements, scale = 10 µm. B. Whole radula, scale = 30 µm.
C. Lateral teeth, scale = 20 µm. D. Close-up lateral teeth, scale = 10 µm.

than the penis of T. caerulea. None of the discussed species
externally resemble each other.

Trapania scurra Gosliner & Fahey sp. nov.
(Figs 1E, 10, 11, 35G)

Trapania sp. 6 Rudman (SeaSlug Forum)

Material examined
HOLOTYPE. CASIZ 156953, 14 mm alive, Station 8,
Layaglayag, Maricaban Island, Batangas, Luzon Island,
Philippine Islands, collected May 7, 2001 at 10 m depth,
T. Gosliner.
PARATYPES. CASIZ 103787, one specimen, 15 mm alive,
dissected. Station 11, Arthur’s Place, Anilao, Batangas, Luzon
Island, Philippine Islands, collected February 1995 at 17 m
depth, T. Gosliner.

Distribution
This species has only been reported from the Philippine Is-
lands, Indonesia, Malaysia (Rudman, 2004 and present study).

Etymology
The specific name scurra is taken from the Latin word for
‘jester’. The bright unusual colours found on this species are
reminiscent of a clown or court jester.

Figure 11 Trapania scurra sp. nov. CASIZ 103787. Reproductive
system, am – ampulla, bc – bursa copulatrix, ej –
ejaculatory, fgm – female gland mass, p – penis,
pr – prostate, rs – receptaculum seminis, v – vaginal base,
vd – vaginal duct, scale = 1 mm.
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External morphology
The living animal (Fig. 1E) ranges from 14–15 mm long. The
body shape is stout and convex, without a distinct notal margin.
The body is widest in the branchial region. The head is roun-
ded anteriorly and anterior foot margin extends into tentacular
points. The oral tentacles are long and cylindrical with a roun-
ded apex. The posterior end of the foot is sharply tapered with
a somewhat rounded posterior tip. The non-retractile, perfoli-
ate rhinophores are short with seven lamellae. The stalk and
the club are the same width. The extra-rhinophoral append-
ages are long as compared with the rhinophore and have a
curved apex. The gill consists of three bipinnate branches.
The extra-branchial appendages are wide, curved and longer
than the extra-rhinophoral appendages. The body is translu-
cent lavender with creamy white or yellow patches. The an-
terior surface of the foot is bright blue. There is some blue
between the cream yellow patches on top of the foot as well.
The anterior foot tentacles have creamy white bases and blue
tips. The oral tentacles are the same bright blue as the anterior
edge of the head. The extra-rhinophoral and extra-branchial
appendages are translucent white at the base with red-brown
pigment midpoint and near the apices. The rhinophores are
translucent lavender with deeper lavender lamellae. The gill
leaves are also translucent, each with a lavender rhachis.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see
Rudman 1987, Fig. 1). The intestine makes a simple, wide
curve along the outside of the digestive gland. The oral glands
are small and sparse. The buccal mass is ovoid and the radu-
lar sac bulges slightly from the lower side. The buccal pump
is not prominent. The jaw consists of a thickened plate with
elongate, pointed jaw elements. Next to the largest jaw ele-
ments are smaller, intermediate pointed elements (Fig. 10A).
The radular formula is 20 × 1.0.1 (CASIZ 103787) (Fig. 10B).
The lateral teeth have one large primary cusp and 3–5 small
pointed denticles on the outer edge of the main cusp. There
are also 6–7 smaller pointed denticles on the inner edge of
each tooth (Fig. 10C). These denticles vary in size. In between
some of these denticles there is a smaller, pointed intermediate
denticle (Fig. 10D).

Reproductive system
The reproductive system is triaulic (Fig. 11). The preampullary
duct enters the ventral portion of the ampulla ventral to the
centre of the ampulla. The ampulla is ovoid and much smaller
than found in most Trapania. It narrows distally and divides
into a short oviduct, which enters the female gland mass, and
the vas deferens. The proximal end of the vas deferens widens
only slightly into the glandular prostatic portion. The prostatic
portion of the duct loops once before narrowing slightly then
widening again into a long ejaculatory segment that is highly
muscularised. The ejaculatory segment then joins the narrow
penial sac adjacent to the vaginal base. There are rows of
curved spines inside the penis (Fig. 35G). The vaginal base is
narrow at the opening of the genital atrium. The vaginal duct is

narrow and is about the same length as found in other Trapania.
It joins the small, thin-walled bursa copulatrix basally. Distal to
the base of the bursa, the duct of the small, round receptaculum
seminis enters the base of the receptaculum. The shorter uterine
duct leaves the vaginal duct below the bursa and enters the
female gland mass, rather than emerging from the base of the
receptaculum as in all other known species of Trapania.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B) in that it has fused cerebral and
pleural ganglia. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species does not closely resemble any other
Trapania in its colour pattern but is similar to T. miltabran-
cha in that both have a short, wide body and large, wide
extra-rhinophoral and extra-branchial appendages. No other
Trapania has the bright blue colouration found on the foot and
oral tentacles. No other species has large opaque white spots
on pale lavender background colour with lavender gill leaves.

The radular morphology of T. scurra appears to be unique
among Trapania. It is the only species that has the same number
of denticles on the outside of the main cusp as are found
inside the cusp. All other Trapania have fewer outer than inner
denticles. However, the closest resemblance is with that of
T. palmula, but T. scurra has fewer inner denticles on the
tooth.

The reproductive morphology of T. scurra is also unique
among Trapania in that the uterine duct branches from the
vaginal duct rather than from the base of the receptaculum.
In addition, in sexually mature specimens of T. scurra, both
the bursa copulatrix and the receptaculum are much smaller
as compared to the female gland mass. In other Trapania with
a comparatively small bursa and small receptaculum (see for
example T. squama, T. gibbera and T. tora), neither the external
morphology or radula morphology is at all similar to that of
T. scurra.

Trapania gibbera Gosliner & Fahey sp. nov.
(Figs 1F, 12, 13, 35H)

Material examined
HOLOTYPE. CASIZ 113556, 7 mm alive, Nivani Island,
Louisiade Archipelago, Papua New Guinea, collected May
1988 at 20 m depth, T. Gosliner.
PARATYPES. CASIZ 084868, one specimen, dissected,
10 mm alive, WNW Nago City, Okinawa, Ryukyu Islands,
collected December 1991 at 3 m depth, R. Bolland.
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Figure 12 Trapania gibbera sp. nov. CASIZ 084868. Radular morphology. A. Jaw elements, scale = 3 µm. B. Whole radula, scale = 20 µm.
C. Lateral teeth, scale = 10 µm. D. Close-up lateral teeth, scale = 10 µm.

Figure 13 Trapania gibbera sp. nov. CASIZ 084868. Reproductive
system, am – ampulla, bc – bursa copulatrix, ej –
ejaculatory, fgm – female gland mass, p – penis,
pr – prostate, rs – receptaculum seminis, v – vaginal base,
vd – vaginal duct, scale = 1 mm.

CASIZ 140342, one specimen, dissected, 6 mm alive, Tulam-
ben, Bali, Indonesia, collected October 2000, no depth recor-
ded, M. Miller.

Distribution
This species has only been reported from the Papua New
Guinea, Indonesia and Okinawa (present study).

Etymology
The specific name gibbera is taken from the Latin word mean-
ing ‘a hump on the back’. This describes the dorsal hump that
is found anterior to the gill pocket on this species.

External morphology
The living animal (Fig. 1F) ranges from 6–10 mm long. The
body shape is elongate and convex, without a distinct notal
margin. The body is widest in the branchial region and has a
dorsal hump in front of the gill. The head is rounded anteri-
orly and the anterior foot margin is extended into tentacular
points. The oral tentacles are long and pointed. The posterior
end of the foot is sharply tapered with a somewhat rounded
posterior tip. The non-retractile, perfoliate rhinophores are re-
latively short and stout with 9–10 lamellae. The stalk and the
club are the same thickness. The extra-rhinophoral append-
ages are relatively short and are curved. The gill consists of
three bipinnate branches. The extra-branchial appendages are
stout and curved, about the same size as the extra-rhinophoral
appendages. The body is entirely white, but there is a black
line of pigment on the anterior margin of the head. The oral
tentacles are reddish brown or orange. The extra-rhinophoral
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and extra-branchial appendages are white. The rhinophores
are translucent white but the edges of the lamellae are reddish
brown or orange, the same colour as the oral tentacles. The
gill branches have the same reddish-brown or orange colour
on the rachis, as do the rhinophore lamellae. The tip of the foot
is light blue.

Digestive system
The digestive system is typical of other Trapania. The oeso-
phagus is short and connects directly to the stomach (see Rud-
man 1987, Fig. 1). The intestine makes a simple, wide curve
along the outside of the digestive gland. The salivary glands are
short and inconspicuous. The oral glands are small and sparse.
The buccal mass is ovoid and the radular sac bulges slightly
from the lower side. The buccal pump is not prominent. The
jaw consists of a thickened plate with elongate, pointed jaw
elements. Next to the largest jaw elements are smaller, inter-
mediate pointed elements (Fig. 12A). The radular formula is
28 × 1.0.1 (CASIZ 084868) (Fig. 12B) and 27 × 1.01 (CASIZ
140342). The lateral teeth have one large outer cusp and one or
two small pointed denticles on the outer edge of the main cusp.
There are also approximately 20 smaller pointed denticles on
the inner edge of each tooth (Fig. 12C). These denticles vary
in size however the denticles on the inner edge of each tooth
are all much shorter than the remaining denticles. In between
the longest denticles on each tooth there is at least one smaller,
pointed intermediate denticle (Fig. 12D).

Reproductive system
The reproductive system is triaulic (Fig. 13). The preampul-
lary duct enters the ventral portion of the ampulla near the
anterior base of the ampulla. The ampulla is large and ovoid. It
narrows distally and divides into a short oviduct, which enters
the female gland mass and the vas deferens. The proximal end
of the vas deferens widens into the glandular prostatic portion.
The prostatic portion of the duct loops twice before narrowing
slightly into a short ejaculatory segment that is highly muscu-
larised. The ejaculatory segment then joins the wide penial sac
adjacent to the vaginal base. There are rows of curved spines
inside the penis (Fig. 35H). The vaginal base is wide and bell-
shaped with a doughnut-like structure at the opening of the
genital atrium. The vaginal duct is narrow and short, similar to
other Trapania except that a widened doughnut-shaped gland
is present at the widened vaginal base. It joins the large, thin-
walled bursa copulatrix basally. At the base of the bursa, the
short duct of the small, round receptaculum seminis enters
the base of the receptaculum. The short uterine duct leaves the
base of the receptaculum and enters the female gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B) in that the cerebral and pleural
ganglia are fused. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four

nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species most closely resembles Trapania
aurata Rudman, 1987 from Hong Kong and T. vitta sp. nov. All
three species have a white body and yellow or orange pigment
on the oral tentacles and the rhinophores and/or gill append-
ages. However, T. gibbera is unique in having a black line
along the anterior end of the head, between the oral tentacles
and light blue colouration on the tip of the foot. This species
also has an elevated hump anterior to the gill that is not present
in either T. aurata or T. vitta. In T. aurata the yellow mark-
ings are present on the foot, tentacles, extra-rhinophoral and
extra-branchial appendages, while in T. gibbera and T. vitta
the orange or red markings are limited to the oral tentacles,
rhinophores, gill and foot. In T. gibbera the reddish orange
markings are present only on the lamellae of the rhinophores
and on the rachis of the gill branches. In contrast, T. vitta has
these markings at the apices of the rhinophores and on the
anterior face of the gill branches.

The radular teeth of T. gibbera differ from those of
T. aurata and T. vitta. In T. gibbera the outermost denticle
is small while in T. aurata it is long, narrow and pointed and
in T. vitta it is long and triangular. The shape and dentition of
the radular teeth of T. gibbera are most similar to T. squama,
T. caerulea and T. melaina. There are also some similarities
to T. nebula and that comparison is presented in the Remarks
section for T. nebula.

The reproductive morphology of T. gibbera is most sim-
ilar to T. euryeia. Both of these species have the preampullary
duct entering the distal portion of the ampulla, the duct of the
receptaculum seminis entering the base of the bursa copulat-
rix, a wide vaginal base with a distinct ring on the vaginal duct
and a short, wide penial bulb. However, the vaginal base of
T. gibbera flares widely at the distal end and the vaginal duct
is shorter than that of T. euryeia. Trapania armilla sp. nov.
from Bali also has a bulbous vaginal base and penis. But that
species has a much longer vaginal duct and a much thinner
prostate than T. gibbosa. The external morphology is not at all
similar among these species.

Trapania cirrita Gosliner & Fahey sp. nov.

Trapania sp. 1 Gosliner, 1987
(Figs 1G, 14, 15, 35I)

Material examined
HOLOTYPE. A 35574, 7 mm alive, Knysna Heads, Knysna,
Cape Province, South Africa, collected May 1982, intertidal,
B. and T. Gosliner.
PARATYPES. CASIZ 172881, 4 specimens, 3–4 mm preser-
ved, two specimens dissected, north side Knysna Heads,
Knysna, Cape Province, South Africa, collected May 1982,
intertidal, B. and T. Gosliner.
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Figure 14 Trapania cirrita sp. nov. CASIZ 172881. Radular morphology. A. Jaw elements, scale = 100 µm. B. Whole radula, scale = 200 µm.
C. Lateral teeth, scale = 50 µm. D. Close-up lateral teeth, scale = 50 µm.

Figure 15 Trapania cirrita sp. nov. CASIZ 172881. Reproductive
system, am – ampulla, bc – bursa copulatrix, ej –
ejaculatory, fgm – female gland mass, p – penis,
pr – prostate, rs – receptaculum seminis, v – vaginal base,
vd – vaginal duct, scale = 1 mm.

Distribution
This species has only been reported only from South Africa
(present study).

Etymology
The specific name cirrita is taken from the Latin word mean-
ing ‘to have fine filaments’. The dorsum of this species has
fine white lines of pigment running from the anterior to the
posterior edges.

External morphology
The living animals (Fig. 1G) range from 3–7 mm long. The
body shape is stout and convex, without a distinct notal margin.
The body is widest in the branchial region. The head is rounded
anteriorly and oral tentacles are relatively short and cylindrical
with a rounded apex. The anterior foot margin is extended into
tentacles. The posterior end of the foot is sharply tapered with a
somewhat rounded posterior tip. The non-retractile, perfoliate
rhinophores are long with 8–9 lamellae and a short tip. The
club is stouter and much longer than the stalk. The extra-
rhinophoral appendages are relatively short, thin and have a
curved apex. The gill consists of three bipinnate branches.
The extra-branchial appendages are curved, and slightly longer
than the extra-rhinophoral appendages. The body is brown
with white irregular lines of pigment along the dorsum. The
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colour of the anterior foot tentacles could not be determined.
The oral tentacles are brown basally with a reddish tip and
white mid-portion, with a thin brown line on the anterior. The
extra-rhinophoral and extra-branchial appendages are the same
brown colour as the body. The rhinophores are the same colour
as the body, but the apices have a red tip. The gill leaves are
also brown.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see
Rudman 1987, Fig. 1). The intestine makes a simple, wide
curve along the outside of the digestive gland. The oral glands
are small and sparse. The buccal mass is ovoid and the radular
sac bulges slightly from the lower side. The jaw consists of
a thickened plate with nearly uniform, blunt, pointed jaw ele-
ments (Fig. 14A). The radular formula is 21 × 1.0.1 (CASIZ
172881) (Fig. 14B) and 23 × 1.0.1 (CASIZ 172881). Each
tooth is very straight with no central ‘hump’ over the denticles
as found in other Trapania. The lateral teeth have one large
outer cusp. There are approximately 12–20 smaller pointed
denticles on the inner edge of each tooth (Fig. 14C). These
denticles decrease in size from the outer to the inner edge of
each tooth. The denticles on the inner edge of each tooth are
all noticeably shorter than the remaining denticles. In between
the longest denticles on the outer edge of each tooth there is at
least one smaller, pointed intermediate denticle (Fig. 14D).

Reproductive system
The reproductive system is triaulic (Fig. 15). The preampullary
duct enters the ventral portion of the ampulla at the proximal
third of the ampulla. The ampulla is large and cylindrical. It
narrows distally and divides into a short oviduct, which enters
the female gland mass and the vas deferens. The proximal end
of the vas deferens widens into the glandular prostatic portion.
The prostatic portion of the duct loops once before narrowing
slightly into a short ejaculatory segment that is highly muscu-
larised. The ejaculatory segment then joins the slightly wider
penial sac adjacent to the vaginal base. There are rows of
curved spines inside the penis (Fig. 35I). The vaginal base is
narrow and terminates abruptly before the genital atrium. The
vaginal duct is narrow and relatively short; similar to T. scurra.
It joins the large, thin-walled bursa copulatrix basally. At the
base of the bursa, the short duct of the smaller, round recept-
aculum seminis enters the base of the receptaculum. The short
uterine duct leaves the duct of the receptaculum and enters the
female gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B). The cerebral and pleural ganglia
are fused. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the

cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species is mostly similar to Trapania lineata
Haefelfinger, 1960 from the western Mediterranean Sea. These
are the only two species of Trapania with a series of opaque
white lines on the body. However, T. lineata has a white body
colour while T. cirrita has a brown body. Also the lines in
T. cirrita are more numerous and less evenly distributed.

The radular teeth of T. cirrita are most similar in shape
to those of T. lineata (See Schmekel and Portmann 1982, plate
22, Fig. 8a) and T. sanctipetrensis Cervera, Garcı́a-Gomez and
Megina, 2000, (Fig. 2C) from the northeastern Atlantic Ocean.
In all these species, the teeth are wide and straight with nu-
merous small denticles inside of the large outer primary cusp.
However, T. lineata has fewer inner denticles (7–8) that in-
crease in size from the inner to the outer edge of each tooth
versus 20 denticles for T. cirrita that decrease in size from
the inner to the outer edge. The 24–27 small denticles of
T. sanctipetrensis are similar in size.

The reproductive morphology of T. cirrita is similar to
other species with a preampullary duct that enters the prox-
imal end of the ampulla. This includes T. sanctipetrensis,
T. hispalensis Cervera and Garcı́a-Gomez, 1989 from the
northeastern Atlantic and western Mediterranean, T. maculata
Haefelfinger, 1960 from the northeastern Atlantic, T. lineata,
T. orteai Garcı́a-Gomez and Cervera, 1989 from the north-
eastern Atlantic, T. caerulea sp. nov., T. darwini sp. nov. and
T. goddardi Hermosillo and Valdés, 2004 from the Pacific coast
of Mexico. In T. goddardi and T. sanctipetrensis, the pream-
pullary duct enters the proximal end of the ampulla, while
in the remaining species the entrance is slightly more distal.
Trapania palmula and T. vitta are similar in that all species
have a proportionally large bursa copulatrix and receptaculum
seminis. However, T. cirrita has a proportionally larger am-
pulla than either of the other two. The external morphology is
not at all similar among these species.

Trapania melaina Gosliner & Fahey sp. nov
(Figs 1H, 16, 17, 35Bb)

Material examined
HOLOTYPE. A 35575, 8 mm alive, dissected. Jesser Point,
Sodwana Bay National Park, Natal, South Africa, collected
May 1982, intertidal, T. Gosliner.

Distribution
This species has only been reported from the tropical Indian
Ocean of South Africa (present study).

Etymology
The specific name melaina is from the Greek work for ‘black’,
to describe the overall black colouration of this species.
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Figure 16 Trapania melaina sp. nov. A35575. Radular morphology. A. Jaw elements, scale = 200 µm. B. Whole radula, scale = 100 µm.
C. Lateral teeth, scale = 40 µm. D. Close-up lateral teeth, scale = 40 µm.

Figure 17 Trapania melaina sp. nov. A35575. Reproductive system,
am – ampulla, bc – bursa copulatrix, ej – ejaculatory,
fgm – female gland mass, p – penis, pr – prostate, rs –
receptaculum seminis, v – vaginal base, vd – vaginal duct,
scale = 1 mm.

External morphology
The living animal (Fig. 1H) is 8 mm long. The body shape is
elongate and convex, without a distinct notal margin. The body

is widest in the branchial region. The head is rounded anteriorly
and anterior foot margin extends into pointed tentacles. The
oral tentacles are long and pointed. The posterior end of the
foot is sharply tapered with a somewhat rounded posterior
tip. The non-retractile, perfoliate rhinophores are long with
9 lamellae. The stalk is relatively short and narrows prior to
the broadened club. The curved extra-rhinophoral appendages
are relatively long and thin. The gill consists of three bipinnate
branches. The extra-branchial appendages are long and curved.
The body is deep bluish-black punctuated with cream spots.
On the dorsum, posterior to the gill is a long patch of yellow,
outlined with white dots. The anterior foot tentacles are black
with a yellow apex. The base of the oral tentacles is the same
colour as the body, with yellow tips. The extra-rhinophoral and
extra-branchial appendages are bright yellow. The bases of the
rhinophores are the same blue-black colour and the apices are
yellow. The gill leaves are yellow with a black band at the base
and near the apices.

Digestive system
The jaw consists of a thickened plate with elongate, pointed
jaw elements (Fig. 16A). The radular formula is 20 × 1.0.1
(A35575) (Fig. 16B). The lateral teeth have one large outer cusp
and 1 small, triangular-shaped, pointed outer denticle that joins
with the base of the main cusp. There are also 8–10 smaller,
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pointed denticles on the inner edge of each tooth (Fig. 16C).
Two or three of the denticles closest to the outer edge of each
tooth are the largest and have very small denticles in between.
The remaining denticles in the row are smaller (Fig. 16D).

Reproductive system
The reproductive system is triaulic (Fig. 17). The preampullary
duct enters the ventral portion of the ampulla near the middle
of its length. The ampulla is cylindrical and relatively small as
compared with other Trapania. It narrows distally and divides
into a short oviduct, which enters the female gland mass, and
the vas deferens. The proximal end of the vas deferens widens
into the glandular prostatic portion. The prostatic portion of
the duct loops once before narrowing slightly into a short ejac-
ulatory segment that is highly muscularised. The ejaculatory
segment then joins the very wide penial sac adjacent to the
vaginal base. There are rows of curved spines inside the penis
(Fig. 36B). The vaginal base is very wide and terminates at
the genital atrium. The vaginal duct is narrow and long as
compared to other Trapania (T. scurra). It joins the small, cy-
lindrical, thin-walled bursa copulatrix basally. Distal to the
base of the bursa, the very short duct of the smaller, ovoid re-
ceptaculum seminis enters the base of the receptaculum. The
short uterine duct leaves the base of the receptaculum and
enters the female gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B). The cerebral and pleural ganglia
are fused. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species has a dark background colour, some-
what similar to Trapania luquei Ortea, 1989 from the Canary
Islands. However in that species, the black background colour
is punctuated by yellow spots and there is a whitish mid-dorsal
region. The oral processes are white. In contrast, the black col-
our of Trapania melaina is formed by minute black dots and it
has minute cream speckles. There are no yellow spots on the
dorsum of T. melaina, but the rhinophore and gill appendages
are yellow. There is also a yellow spot on the posterior tip
of the foot of T. melaina. Trapania euryeia has tiny white or
yellow speckles, but the body colour of that species is yellow
or creamy white while that of T. melaina is black.

The shape of the teeth of T. melaina most closely re-
sembles T. euryeia sp. nov. and T. vitta from Bali and Papua
New Guinea, with all three species having a large triangular
denticle on the outer side of each tooth’s main cusp. But the
tip of the denticle in T. euryeia can be bifid and the denticle of
T. melaina is smaller than that of T. vitta. The outer denticle

of both T. euryeia and T. vitta has a pronounced ‘heel’ at the
base of the denticle, a feature lacking in T. melaina. Trapania
melaina also has fewer inner denticles on each lateral tooth
than does T. vitta.

The reproductive morphology of Trapania melaina most
closely resembles T. squama, T. scurra and T. darwini sp.
nov. in that the duct of the receptaculum seminis enters
the vaginal duct distal to the base of the bursa copulatrix.
Trapania melaina also has a wide vaginal base as in T. squama,
T. caerulea, T. nebula, T. gibbera, T. euryeia, T darwini and
T. naeva, but lacks the expanded vaginal duct ring found in
T. gibbera and T. euryeia. The external morphology is not at
all similar among these species. Trapania darwini sp. nov. also
has similarities in reproductive morphology. Both species have
a proportionally large, bulbous vaginal base and penis. How-
ever, the ampulla, bursa and receptaculum morphology is not
at all similar between these two species. These two species
also differ significantly in their external morphology.

Trapania euryeia Gosliner & Fahey sp. nov.
(Figs 1I, 18, 19, 35B,Cc)

Trapania sp. Rudman (SeaSlug Forum)
Trapania brunnea Ono, 1999, No. 111, misidentification
Trapania sp. 1 cf. brunnea Nakano, 2004, No. 179, misidenti-
fication

Material examined
HOLOTYPE. CASIZ 073086, 7 mm alive, Lighthouse,
Madang, Papua New Guinea, October 1986, 12 m depth,
T. Gosliner.
PARATYPES. CASIZ 073402, one specimen, 7 mm alive, Ce-
ment Mixer Reef, Madang, Papua New Guinea, October 1986,
2 m depth, T. Gosliner. CASIZ 172858, one specimen, dis-
sected, 7 mm alive, Cap la Houssaye, La Reunion, Indian
Ocean, April 1989, no depth recorded, T. Gosliner. CASIZ
075084, one specimen, dissected, Christmas Bay, Bagabag
Island, Madang, Papua New Guinea, November 1990, 20 m
depth, T. Gosliner. CASIZ 075274, one specimen, dissec-
ted, 4 mm alive, Rasch Passage, Madang, Papua New Guinea,
November 1990, 8 m depth, T. Gosliner. CASIZ 078567, one
specimen, 4 mm alive, (Fiene sp. M165), Manado, Sulawesi,
Indonesia, May 1991, no depth recorded, P. Fiene. CASIZ
093935, one specimen, dissected, 10 mm alive, (Fiene sp.
M404), Batu Kapal, Lembeh Straits, Indonesia, November
1993, no depth recorded, P. Fiene. CASIZ 088570, one speci-
men, 5 mm alive, Maui, Hawaii, March 1993, no depth recor-
ded, P. Fiene. CASIZ 097448, 7 mm alive, dissected, Napili
Beach, Maui, Hawaiian Islands, April 1994, no depth recor-
ded, T. Gosliner. CASIZ 088570, one specimen, 5 mm pre-
served, (Fiene sp. M123) Maui, Hawaii, March 1993, floating
on algae, P. Fiene. CASIZ 088631, one specimen, 3 mm pre-
served, dissected, north of Sand Island, Midway, June 1993,
5 m depth, T. Gosliner. CASIZ 105257, one specimen, 3 mm
alive, (RFB 3345A), Horseshoe Cliffs, Okinawa, Ryukyu
Islands, December 1994, 3 m depth, R. Bolland. CASIZ
079264, one specimen, 6 mm alive, (RFB 2613D) Horse-
shoe Cliffs, Okinawa, Ryukyu Islands, June 1991, 3 m depth,
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Figure 18 Trapania euryeia sp. nov. CASIZ 172858. Radular morphology. A. Jaw elements, scale = 10 µm. B. Whole radula, scale = 20 µm.
C. Lateral teeth, scale = 10 µm. D. Close-up lateral teeth, scale = 3 µm.

Figure 19 Trapania euryeia sp. nov. CASIZ 172858. Reproductive
system, am – ampulla, bc – bursa copulatrix, ej –
ejaculatory, fgm – female gland mass, p – penis,
pr – prostate, rs – receptaculum seminis, v – vaginal base,
vd – vaginal duct, scale = 1 mm.

R. Bolland. CASIZ 172863, two specimens, 4–6 mm alive,
Bali, 1994, no depth recorded, T. Gosliner. CASIZ 116729, two
specimens, one dissected, under rock, sandy slope, 8 m depth,

K-6 Pinnacle, Enewetak Atoll, Marshall Islands, 3 March,
1983, Scott Johnson. CASIZ 120764, one specimen, Enewetak
Atoll, Marshall Islands, 9 July 1981, Scott Johnson. CASIZ
120766, one specimen, on ledge, 15 m depth, Cement Ship
Pinnacle, Enewetak Atoll, Marshall Islands, 7 March 1983,
Scott Johnson. CASIZ 120769, one specimen, under dead coral
head, 6 m depth, Ninni Island, Kwajelein Atoll, Marshall Is-
lands, 10 June 1990, Scott Johnson. CASIZ 120767, one spe-
cimen, under dead coral head, 12 m depth, Cement Ship Reef,
Enewetak Atoll, Marshall Islands, 3 April 1983, Scott Johnson.
CASIZ 120768, one specimen, under dead coral head, 10 m
depth, No Bull Pinnacle 2, Enewetak Atoll, Marshall Islands,
30 April 1983, Scott Johnson. CASIZ 120770, one specimen,
under dead coral head, 1 m depth, Enewetak Quarry, Enewetak
Atoll, Marshall Islands, 19 May 1983, Scott Johnson. CASIZ
120765, one specimen, under dead coral head, 10 m depth,
Bubble Butt Pinnacle, Enewetak Atoll, Marshall Islands, 29
March, 1983, Scott Johnson. CASIZ 116707, one specimen,
under rock, 8 m depth, K-6 Pinnacle, Kwajelein Atoll, Mar-
shall Islands, 20 June 1983, Scott Johnson. CASIZ 120763,
one specimen, under dead coral head, 18 m depth, Gea Is-
land, ocean side of Ennubuj Island, Kwajelein Atoll, Marshall
Islands, 6 June 1983, Scott Johnson.

Distribution
This species has been reported from Reunion, Papua New
Guinea, Indonesia: Sulawesi and Bali, Okinawa, Marshall
Islands, Midway Atoll and Hawaii (present study).
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Etymology
The specific name euryeia is from the Greek word meaning
‘widespread’ to describe the wide geographic range of this
species.

External morphology
The living animal (Fig. 1I) ranges from 3–10 mm long. The
body shape is elongate and convex, without a distinct notal
margin. The body is widest in the branchial region. The head
is rounded anteriorly and oral tentacles are relatively short
and cylindrical with a rounded apex. The posterior end of the
foot is sharply tapered with a somewhat rounded posterior
tip. The, non-retractile, perfoliate rhinophores are relatively
short with 7–8 lamellae and have an elongate tip. The extra-
rhinophoral appendages are relatively short, thin and have a
curved apex. The gill consists of three bipinnate branches.
The extra-branchial appendages are curved, and slightly longer
than the extra-rhinophoral appendages. The body is pale yel-
low with brown patches that have white or pale yellow punc-
tuated spots showing through the brown. The colour of the
anterior head tentacles could not be determined. The bases of
the oral tentacles are brown with white dots and the apices are
white. The extra-rhinophoral and extra-branchial appendages
are creamy white with a few brown spots. The rhinophores and
gill leaves are the same colour as the body, that is, pale yellow
with random brown blotches.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see
Rudman 1987, Fig. 1). The intestine makes a simple, wide
curve along the outside of the digestive gland. The buccal bulb
is ovoid, with four large muscles attached; two per side. There
are two salivary glands at the side of the oral tube, near the
radular sac. The oral glands are small, ovoid. The buccal mass
is ovoid and the radular sac bulges slightly from the lower
side. The buccal pump is not prominent. The jaw consists of a
thickened plate with pointed jaw elements (Fig. 18A). The rad-
ular formula is 31 × 1.0.1 (CASIZ 172858) (Fig. 18B). Lateral
teeth have one large outer cusp and 1–2 smaller outer denticles.
There are 8–10 elongate pointed denticles that are all similar
in size (Fig. 18C). There are one or two smaller, intermediate
denticles between the largest denticles at the midpoint of the
tooth (Fig. 18D).

Reproductive system
The reproductive system is triaulic (Fig. 19). The preampul-
lary duct enters the ventral portion of the ovoid ampulla near
the distal end. The ampulla narrows distally and divides into
a short oviduct, which enters the female gland mass, and the
vas deferens. The proximal end of the vas deferens widens
into the glandular prostatic portion. The prostatic portion of
the duct loops once before narrowing only slightly into a short
ejaculatory segment that is highly muscularised. The ejacu-
latory segment then joins the wider penial sac adjacent to the
vaginal base. There are rows of curved spines inside the penis
(Fig. 36C). The vaginal base is narrow and terminates at the

genital atrium. The vaginal duct is wider than the vaginal base
and has a doughnut-shaped portion approximately halfway
along the duct, which appears to be glandular. The duct then
joins the round, thin-walled bursa copulatrix basally. At the
base of the bursa, the very short, but wide duct of the smaller,
round receptaculum seminis enters the base of the receptacu-
lum. The uterine duct leaves the base of the receptaculum and
enters the female gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B). The cerebral and pleural ganglia
are fused. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species most closely resembles Trapania brun-
nea from Australia, T. dalva from Florida and T. goddardi
from Mexico. Trapania brunnea and T. dalva have a similar
brown background colour with white spots and white or yellow
patches. Trapania goddardi has a white or tan background col-
our with brown blotches. The differences between these spe-
cies are as follows: Trapania brunnea has a large white patch
on the anterior head and a second across the head that joins the
rhinophore lateral appendages. This second white patch has
two long extensions on either side of the rhinophores. But in
Trapania euryeia, the white patch on the head extends from
each oral process at the anterior of the head, then as a con-
tinuous line mid-notum to the rhinophore appendages. There
are no long extensions of the white dorsal patch as found in
T. brunnea. Trapania dalva has a white head patch that wraps
around the rhinophores. Two white lines extend behind the rhi-
nophores and meet in front of the gill. There is no distinguish-
ing head patch in Trapania goddardi. Within the white patch
at the mid-notum of T. euryeia are small faded brown mark-
ings, but none of these markings are reported for T. brunnea.
The white patches also have irregular borders that resemble
puzzle pieces, somewhat similar to T. brunnea, whereas the
patches of T. dalva resemble streaks. The white pigment of
T. brunnea extends up each extra-branchial appendage,
whereas in T. euryeia, the white pigment is confined to the
base of each appendage. On T. dalva the appendages are brown
with white spots. The appendages of T. goddardi are the same
colour as the body, white with brown patches. All species have
brown pigment on the oral tentacles, but in T. brunnea this
pigment extends nearly the entire length of the appendage. In
T. euryeia, most of the length of the appendages is translucent
white with some faded brown specks and only the base of the
process is brown. Rudman (1987) also reported that the brown
background pigment of T. brunnea fades at the edge of the
foot, so that there appeared to be a translucent border. In this
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border were large yellow spots. In contrast, the brown pigment
of T. dalva, T. goddardi and T. euryeia fades and there are no
yellow spots. In addition, T. euryeia has minute yellow, punc-
tuated dorsal spots that are absent in T. brunnea but in T. dalva
there are minute white spots and in T. goddardi the spots are
brown.

The radular morphology of T. euryeia most closely re-
sembles T. brunnea except that there are fewer denticles
(8–10) on the inside of the primary cusp of T. euryeia than
in T. brunnea (13–15). The small outer denticles are smaller
in T. brunnea than on T. euryeia. In comparing T. euryeia to
T. dalva, the radula of T. dalva has many more minute denticles
(18–22) than do either T. brunnea or T. euryeia. Trapania neb-
ula, T. palmula, T. scurra and T. darwini sp. nov. all have
similar radular teeth with several small denticles outside the
primary cusp. Trapania miltabrancha sp. nov. from Bali also
has some long pointed inner denticles alternating with shorter
pointed denticles. While T. euryeia has small outer denticles
T. miltabrancha has a blunt plate-like outer denticle.

The reproductive morphology of T. euryeia most closely
resembles T. gibbera in having a widened ring around the
expanded vaginal base. However, the penis of T. euryeia is
much longer than in T. gibbera. In T. brunnea the preampul-
lary duct enters the proximal portion of the ampulla while in
T. euryeia its entry is far more distal. Trapania brunnea lacks
the expanded ring at the base of the vaginal duct. Trapania
armilla also has some similarities in the morphology of
the deferent duct, the penis and the vaginal base. However,
T. armilla does not have a dougnut-shaped ring that is likely a
glandular portion on the vaginal duct.

Trapania vitta Gosliner & Fahey sp. nov.
(Figs 1J, 20, 21, 35Dd)

Trapania aurata Koehler (Philippine Sea-Slugs), misidenti-
fication
Trapania aurata Bolland (Okislugs), misidentification
Trapania aurata Coleman (2001) p. 52 bottom row, centre
photo, misidentification

Material examined
HOLOTYPE. CASIZ 142126, one specimen, 3 mm pre-
served, Amed, Bali, Indonesia, collected October 2000 at 22 m
depth, M. Miller.
PARATYPES. CASIZ 156950, 3 mm preserved, Station 8,
Layaglayag, Maricaban Island, Batangas, Luzon Island, Phil-
ippine Islands, collected May 2001 at 15 m depth, T. Gosliner.
CASIZ 172861, two specimens, 3–5 mm preserved, two spe-
cimens dissected, Bali, Indonesia, collected October 1999, no
depth recorded, T. Gosliner. CASIZ 073071, one specimen,
2 mm preserved, Madang, Papua New Guinea, collected Oc-
tober 1986 at 18 m depth, T. Gosliner.

Distribution
This species has been reported from Okinawa, Bali, Indonesia,
Papua New Guinea, the Philippine Islands (present study) and
Kerama Islands (Ono, 1999).

Etymology
The specific name vitta is from the Latin word meaning ‘rib-
bon’ or ‘band’ to describe the bands of orange or reddish brown
colouration on the rhinophores and gill leaves.

External morphology
The living animals (Fig. 1J) range from 2–5 mm long. The
body shape is elongate and convex, without a distinct notal
margin. The body is widest in the branchial region. The head
is rounded anteriorly and the anterior foot margin is extended
into elongate tentacles. The oral tentacles are relatively short
and stout with a rounded apex. The posterior end of the foot
is sharply tapered with a somewhat rounded posterior tip. The
non-retractile, perfoliate rhinophores are relatively short with
6–7 lamellae. The stalk and the apex are similar in thickness.
The extra-rhinophoral appendages are relatively short, thin
and have a curved apex. The gill consists of three bipinnate
branches. The extra-branchial appendages are curved, about
the same size as the extra-rhinophoral appendages. The body
is entirely white. The anterior foot margin tentacles are white.
The oral tentacles are reddish-brown or orange. The extra-
rhinophoral and extra-branchial appendages are white. The
rhinophores are white with a reddish-brown or orange line
on the upper portion of the anterior side. The gill leaves are
also white with the same reddish-brown or orange lines on the
rhachis. The posterior tip of the foot has blue-grey pigment
with an occasional orange pigment spot.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see
Rudman 1987, Fig. 1). The intestine makes a simple, wide
curve along the outside of the digestive gland. The buccal bulb
is ovoid, with four large muscles attached; two per side. There
are two salivary glands at the side of the oral tube, near the
radular sac. The radular sac bulges noticeably from the bulb,
under the oesophagus. A small buccal pump with a longit-
udinal crease rises from the buccal bulb. The oral glands are
small and sparse. The jaw consists of a thickened plate with
elongate, pointed jaw elements (Fig. 20A). The radular for-
mula is 39 × 1.0.1 (CASIZ 172861) (Fig. 20B) and 38 × 1.0.1.
(CASIZ 172861). The lateral teeth have one large outer cusp
and one large pointed outer denticle that joins to the base of
the main cusp. There are also 12–15 smaller, pointed denticles
on the inner edge of each tooth (Fig. 20C). The denticles de-
crease in size from the outer to the inner edge of each tooth.
The denticles closest to the inner edge are uniformly small
(Fig. 20D).

Reproductive system
The reproductive system is triaulic (Fig. 21). The preampul-
lary duct enters the ventral portion of the ampulla near the
midpoint of the ampulla. The ampulla is small and ovoid. It
narrows distally and divides into a short oviduct, which enters
the female gland mass and the vas deferens. The proximal end
of the vas deferens widens into the glandular prostatic portion.
The prostatic portion of the duct loops once before narrowing
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Figure 20 Trapania vitta sp. nov. CASIZ 172861. Radular morphology. A. Jaw elements, scale = 10 µm. B. Whole radula, scale = 20 µm.
C. Lateral teeth, scale = 10 µm. D. Close-up lateral teeth, scale = 3 µm.

Figure 21 Trapania vitta sp. nov. CASIZ 172861. Reproductive
system, am – ampulla, bc – bursa copulatrix, ej –
ejaculatory, fgm – female gland mass, p – penis,
pr – prostate, rs – receptaculum seminis, v – vaginal base,
vd – vaginal duct, scale = 1 mm.

into a short ejaculatory segment that is highly muscu-
larised. The ejaculatory segment then joins the wider penial
sac adjacent to the vaginal base. There are rows of curved
spines inside the penis (Fig. 36D). The vaginal base is narrow
and terminates at the genital atrium. The vaginal duct is as
wide as the vaginal base. The duct joins the very large, round,
thin-walled bursa copulatrix basally. At the base of the bursa,
the very short, but wide duct of the large, round receptaculum
seminis enters the base of the receptaculum. The uterine duct
leaves the base of the receptaculum and enters the female
gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B). It has fused cerebral and
pleural ganglia. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species most closely resembles Trapania
aurata from Hong Kong and T. gibbera sp. nov. from Papua
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Figure 22 Trapania tora sp. nov. CASIZ 140334. Radular morphology. A. Jaw elements, scale = 20 µm. B. Whole radula, scale = 10 µm.
C. Lateral teeth, scale = 10 µm. D. Close-up lateral teeth, scale = 3 µm.

New Guinea, Indonesia and Okinawa. All three species have
white bodies and orange or yellow pigment on the oral pro-
cesses, the rhinophores and gill leaves and/or appendages. See
the Remarks section of Trapania gibbera sp. nov. for a com-
parison of these species.

The radular morphology of T. vitta closely resembles
T. aurata Rudman, 1987 from Hong Kong but the outermost
denticle of T. aurata is longer with a base that extends the
entire width of the tooth. Trapania miltabrancha sp. nov. from
Bali has a similar outer denticle, as does T. melaina sp. nov.
from South Africa. Trapania melaina has small intermediate
denticles between the larger denticles on the inside of the
main cusp, features lacking in T. vitta. None of these species
are externally similar.

The reproductive morphology of T. vitta resembles
T. squama sp. nov., T. scurra sp. nov., T. cirrita sp. nov.,
T. melaina sp. nov., T. tora sp. nov. and T. naeva sp. nov.
All these species have a preampullary duct that enters the
middle of the ampulla. Trapania squama differs from T. vitta
in that the receptaculum seminis connects directly to the va-
ginal duct while in T. vitta the duct connects to the base of the
bursa. In T. scurra the uterine duct connects to the vaginal duct,
but in T. vitta the duct connects to the base of the receptaculum.
In T. cirrita the duct connects to the receptaculum duct. For
a discussion and comparison of T. vitta with T. melaina see
the discussion under T. melaina. Trapania tora differs from
T. vitta in that the bursa and the receptaculum are comparat-
ively much smaller than these same organs in T. vitta. In addi-

tion, the vaginal duct, the prostate and the ejaculatory duct in
T. tora are much thinner than these same organs in T. vitta. The
reproductive system of T. naeva has many differences from
T. vitta. Most noticeable are the wide vaginal base, the large
prostate and the bulbous penis. The receptaculum duct is also
noticeably longer than that of T. vitta.

Trapania tora Gosliner & Fahey sp. nov.
(Figs 1K, 22, 23, 35Ee)

Material examined
HOLOTYPE. CASIZ 140336, 6 mm alive, Tulamben, Bali,
Indonesia, collected October 2000, no depth recorded, M.
Miller.

PARATYPE CASIZ 140334, one specimen, 7 mm preserved,
dissected, Tulamben, Bali, Indonesia, collected October 2000
at 16 m depth, T. Gosliner.

Distribution
This species has only been reported Bali, Indonesia (present
study).

Etymology
The specific name tora is from the Latin word for a round
elevation, protuberance or bulge. This is in reference to the
rounded tubercles found on the dorsum of this species.



Systematics of Trapania 81

Figure 23 Trapania tora sp. nov. CASIZ 140334. Reproductive
system, am – ampulla, bc – bursa copulatrix, ej –
ejaculatory, fgm – female gland mass, p – penis,
pr – prostate, rs – receptaculum seminis, v – vaginal base,
vd – vaginal duct, scale = 1 mm.

External morphology
The living animals (Fig. 1K) range from 6–7 mm long. The
body shape is elongate and convex, without a distinct notal
margin. The body is widest in the branchial region. There are
raised rounded tubercles of irregular size on the dorsum. The
head is rounded anteriorly and the anterior foot margin is ex-
tended into elongate tentacles. The oral tentacles are relatively
short and cylindrical with a rounded apex. The posterior end of
the foot is sharply tapered with a somewhat rounded posterior
tip. The non-retractile, perfoliate rhinophores are long with
3–4 lamellae. The stalk is elongate and smooth and the club is
bulbous with an elongate apex. The curved extra-rhinophoral
appendages are long and thin. The gill consists of three finely
divided, highly pinnate branches. The extra-branchial append-
ages are curved and longer than the extra-rhinophoral append-
ages. The body is white with yellow pigment covering most
of the dorsum except for areas of brown pigment arranged in
scale-like patches. The patches lie along the sides of the head
and are arranged in a bifurcating line on the mid-dorsum behind
the rhinophores. The patches then encircle the gill and extend
along the sides of the anterior surface of the foot. Through
these patches can be seen the white background colour. The
dorsal lumps lie within the yellow pigment and have white
apices. The anterior foot margin tentacles are white. The oral
tentacles are brown basally with a yellowish tip. The extra-
rhinophoral and extra-branchial appendages are white with a
yellow line along the length. The rhinophores are translucent
white and the finely divided gill leaves are yellow-white.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see

Rudman 1987, Fig. 1). The intestine makes a simple, wide
curve along the outside of the digestive gland. The buccal bulb
is ovoid, with four large muscles attached; two per side. There
are two salivary glands at the side of the oral tube, near the
radular sac. The radular sac bulges noticeably from the bulb,
under the oesophagus. A small buccal pump with a longitud-
inal crease rises from the buccal bulb. The oral glands are small
and sparse. The jaw consists of a thickened plate with elong-
ate, pointed jaw elements (Fig. 22A). The radular formula is
19 × 1.0.1 (CASIZ 140334) (Fig. 22B). The lateral teeth have
one large outer cusp and some teeth have one plate-like poin-
ted outer denticle that joins to the base of the main cusp. There
are also 9–10 smaller, pointed denticles on the inner edge of
each tooth (Fig. 22C). The denticles decrease in size from the
outer to the inner edge of each tooth. There are no small inter-
mediary denticles between the main denticles of each tooth as
found in most Trapania species (Fig. 22D).

Reproductive system
The reproductive system is triaulic (Fig. 23). The preampul-
lary duct enters the ventral portion of the ovoid ampulla near
the midpoint. The ampulla narrows distally and divides into
a short oviduct, which enters the female gland mass, and the
vas deferens. The proximal end of the vas deferens loops into
the narrow tubular glandular prostatic portion. The prostatic
portion of the duct loops once before expanding into a short
ejaculatory segment that is highly muscularised. The ejacu-
latory segment then joins the narrow penial sac adjacent to
the vaginal base. There are rows of curved spines inside the
penis (Fig. 36E). The vaginal base is very narrow and termin-
ates at the genital atrium. The vaginal duct is narrower than
the vaginal base. The duct joins the small, round, thin-walled
bursa copulatrix basally. At the base of the bursa, the very
short duct of the round receptaculum seminis enters the base
of the receptaculum. The uterine duct leaves the base of the
receptaculum and enters the female gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B). It has fused cerebral and
pleural ganglia. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species has some similarities with T. brunnea
from southeastern Australia and T. toddi from Hong Kong and
the Red Sea, with all species having reticulate brown colour
patches with white splotches. Trapania reticulata Rudman,
1985 from the Great Barrier Reef, Australia also has brown
dorsal colour with yellow spots in between. In contrast, the
yellow colour on T. tora is found in solid patches between
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Figure 24 Trapania armilla sp. nov. CASIZ 172860. Radular morphology. A. Jaw elements, scale = 20 µm. B. Whole radula, scale = 30 µm.
C. Lateral teeth, scale = 10 µm. D. Close-up lateral teeth, scale = 10 µm.

the symmetrical brown reticulated patches. The yellow colour
on T. tora also extends in lines up the length of each dorsal
process. Neither T. brunnea nor T. reticulata has yellow colour
on the dorsal appendages or in solid patches. Although T. toddi
has brown and white reticulate patches, the yellow pigment
is not found on the dorsum or foot. In addition, T. brunnea,
T. toddi and T. reticulata do not have dorsal tubercles. Trapania
palmula and T. armilla have dorsal tubercles. But in T. palmula
the tubercles are small while in T. armilla and T. tora they are
large and rounded.

The radular morphology of T. tora is similar to T. cir-
cinata sp. nov. in that the primary cusp forms the outermost
denticle and the few, widely spaced denticles are without sec-
ondary denticles between them. However, the outer denticles of
T. circinata are sharp and longer than found on the teeth of
T. tora. The jaw morphology of these two species is not sim-
ilar. Trapania tora has no distinguished rodlets, whereas T.
circinata has much more elongate jaw elements. Trapania gib-
bera sp. nov. also has small, pointed outer denticles on each
lateral tooth. But in T. gibbera this denticle is always present
whereas in T. tora the denticle is often absent. In T. tora the
inner denticles are nearly equal in size, while those of T. gib-
bera and T. circinata have much smaller denticles with only
one or two per tooth that are larger than the others.

The reproductive morphology of T. tora resembles
T. squama sp. nov., T. scurra sp. nov., T. melaina sp. nov.,

T. vitta sp. nov. and T. naeva sp. nov. in that for all species
the preampullary duct enters the middle of the ampulla. But
there are differences in the reproductive systems between each
of these species and T. tora. Those differences include the
connection of the receptaculum duct (on the vaginal duct in
T. squama, T. melaina) and the uterine duct (on the vaginal
duct in T. scurra and elongate in T. naeva). The comparable
size of the bursa, receptaculum, penis and vaginal base in
T. vitta separates this species from T. tora. Trapania miltabran-
cha is similar to T. tora in that both species have a very long,
thin vaginal base and penis. However, the bursa and recept-
aculum of T. miltabrancha are not equal in size and the am-
pulla is proportionally much larger. Also the duct that connects
the bursa to the receptaculum is much longer than found in
T. tora.

Trapania armilla Gosliner & Fahey sp. nov.
(Figs 1L, 24, 25, 35Ff)

Trapania aureopunctata Miller, 1998 (in: www.seaslugforum.
net/display.cfm?id=310)

Material examined
HOLOTYPE. CASIZ 172860, one specimen, 7 mm alive, dis-
sected, Liberty Wreck, Tulamben, Bali, Indonesia, collected
October 1998, no depth recorded, M. Miller.
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Figure 25 Trapania armilla sp. nov. CASIZ 172860. Reproductive
system, am – ampulla, bc – bursa copulatrix, ej –
ejaculatory, fgm – female gland mass, p – penis,
pr – prostate, rs – receptaculum seminis, v – vaginal base,
vd – vaginal duct, scale = 1 mm.

Distribution
This species has only been reported from Bali, Indonesia
(present study).

Etymology
The specific name armilla is from the Latin word for ‘bracelet’,
to describe the only contrasting colour pigment on this species;
the ring of dark pigment on the oral processes.

External morphology
The living animal (Fig. 1L) is 7 mm long. The body shape
is elongate and convex, without a distinct notal margin. The
body is widest in the branchial region. The dorsum is lumpy,
rather than smooth. The head is rounded anteriorly and the
anterior foot margin is extended into blunt tentacles. The oral
tentacles are relatively short and cylindrical with a rounded
apex. The posterior end of the foot is sharply tapered with
a somewhat rounded posterior tip and also has a lumpy sur-
face. The non-retractile, perfoliate rhinophores are relatively
short with 13–14 lamellae. The stalk is lumpy and the club
is about the same thickness. The extra-rhinophoral append-
ages are relatively short, stout and curved. The gill consists of
three bipinnate branches. The two bifurcated extra-branchial
appendages are large, curved, and much thicker than the extra-
rhinophoral appendages. The body is completely white, as are
the anterior head tentacles. The oral tentacles are also white
but have a dark ring near the outer third. The extra-rhinophoral
and extra-branchial appendages are white. The rhinophores
and gill leaves are also white.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see

Rudman 1987, Fig. 1). The intestine makes a simple, wide
curve along the outside of the digestive gland. The buccal bulb
is ovoid, with four large muscles attached; two per side. There
are two salivary glands at the side of the oral tube, near the
radular sac. The radular sac bulges noticeably from the bulb,
under the oesophagus. A small buccal pump with a longit-
udinal crease rises from the buccal bulb. The oral glands are
small and sparse. The jaw consists of a thickened plate with
few, pointed jaw elements (Fig. 24A). The radular formula is
28 × 1.0.1 (CASIZ 172860) (Fig. 24B). The lateral teeth have
one large outer cusp and some teeth have one short, pointed
outer denticle that joins to the base of the main cusp. There are
also 6–9 smaller, pointed denticles on the inner edge of each
tooth (Fig. 24C). The denticles decrease in size from the outer
to the inner edge of each tooth although the longest denticles
are found closest to the outer edge of each tooth. The occa-
sional small intermediary denticle is found between the main
denticles of some teeth (Fig. 24D).

Reproductive system
The reproductive system is triaulic (Fig. 25). The preampul-
lary duct enters the ventral portion of the ampulla near the
midpoint of the ovoid ampulla. The ampulla narrows distally
and divides into a short oviduct, which enters the female gland
mass, and the vas deferens. The proximal end of the vas de-
ferens loops into the tubular glandular prostatic portion. The
prostatic portion of the duct loops once before expanding into
a long, thick ejaculatory segment that is highly muscularised.
The ejaculatory segment then joins the bulbous penial sac ad-
jacent to the vaginal base. There are rows of curved spines
inside the penis (Fig. 36F). The vaginal base is long, wide
and terminates at the genital atrium. The vaginal duct is long
and narrower than the vaginal base. The duct joins the small,
ovoid, thin-walled bursa copulatrix basally. At the base of the
bursa, the long duct of the round receptaculum seminis enters
the base of the receptaculum. The uterine duct leaves the base
of the receptaculum and enters the female gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B). It has fused cerebral and
pleural ganglia. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
In terms of body colour, this species most closely resembles
Trapania pallida Kress, 1968 from Britain, both being uni-
formly white. However, T. pallida has iridescent opaque white
patches on the tentacles, rhinophores, gill edges, foot tip and all
the dorsal appendages (Kress, 1968). These iridescent patches
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Figure 26 Trapania darwini sp. nov. CASIZ 172859. Radular morphology. A. Jaw elements, scale = 10 µm. B. Whole radula, scale = 10 µm.
C. Lateral teeth, scale = 10 µm. D. Close-up lateral teeth, scale = 10 µm.

are not found on T. armilla. In addition, the oral tentacles of
T. armilla have dark rings midway along the length, which are
absent in T. pallida. Also, T. pallida lacks prominent tubercles,
the shortened gill branches and extra-branchial appendages
present in T. armilla. The radular morphology of these two
species is similar except that Kress reported 48 rows of teeth
in T. pallida while T. armilla has 28 rows. Trapania pallida is
reported to have 12–13 denticles per tooth and T. armilla has
6–9.

The radular morphology of T. armilla most closely re-
sembles T. toddi in that there is a single small outer denticle
on the outside of the primary cusp and a series of smaller in-
ner denticles with a few minute secondary denticles between
them. Trapania darwini sp. nov. from the Galápagos and
T. miltabrancha sp. nov. from Bali are similar to T. armilla in
that all three species have a similar number of small denticles
next to the main cusp of each tooth (approximately 6–9). How-
ever, in T. darwini there is a minimum of two and up to four
longer, pointed outer denticles. Trapania miltabrancha has an
outer ‘heel’ instead of denticles.

The reproductive morphology of T. armilla resembles
the majority of the Indo-Pacific species with a narrow vaginal
basal opening and a short, wide penial bulb. However, there are
differences in the other reproductive organs that set these other
species apart from T. armilla. See for example, the Remarks
sections of T. gibbera sp. nov. and T. euryeia sp. nov.

Trapania darwini Gosliner & Fahey sp. nov.
(Figs 1M, 26, 27, 35Gg)

Material examined
HOLOTYPE. CASIZ 097547, 7 mm alive, Station 2, Leon
Dormido, off Isla San Cristobal, Galápagos Islands, collected
May 1994 at 25 m depth, T. Gosliner. PARATYPES. CASIZ
172859, three specimens, 5–9 mm alive, two specimens, 8–
9 mm dissected, Station 2, Leon Dormido, off Isla San Cristo-
bal, Galápagos Islands, collected May 1994 at 25 m depth,
T. Gosliner. CASIZ 079163, one specimen, 7 mm alive,
Gardiner Bay, Isla Española, Galápagos Islands, collected
September 1991, no depth recorded, T. Gosliner. CASIZ
097506, 4 specimens, 4–5 mm alive, Station 17, Bainbridge
Rocks, Isla San Salvador, Galápagos Islands, collected May
1994 at 30 m depth, T. Gosliner. CASIZ 088589, 4 specimens,
4–6 mm alive, N26, Galápagos Islands, collected 1993, no
depth recorded, P. Humann.

Distribution
This species has only been reported from the Galápagos Islands
(present study).

Etymology
The specific name darwini is given to this species found only
from the Galápagos Islands and is in honour of Charles Darwin.
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Figure 27 Trapania darwini sp. nov. CASIZ 172859. Reproductive
system, am – ampulla, bc – bursa copulatrix, ej –
ejaculatory, fgm – female gland mass, p – penis,
pr – prostate, rs – receptaculum seminis, v – vaginal base,
vd – vaginal duct, scale = 1 mm.

External morphology
The living animals (Fig. 1M) range from 4–9 mm long. The
body shape is elongate and convex, without a distinct notal
margin. The body is widest in the branchial region. The head
is rounded anteriorly and the anterior foot margin is extended
into blunt tentacles. The oral tentacles are long and cylindrical
with a rounded apex. The posterior end of the foot is sharply
tapered with a pointed posterior tip. The non-retractile, per-
foliate rhinophores are relatively short with 7–11 lamellae.
The stalk is short and smooth and the club is only slightly
wider. The curved extra-rhinophoral appendages are long and
thin. The gill consists of three bipinnate branches. The extra-
branchial appendages are curved, about the same size as the
extra-rhinophoral appendages. The body is white with dense
patches of brown pigment punctuated with cream spots. The
posterior tip of the foot is yellow. The anterior head tentacles
are white. The oral tentacles are brown basally with a yellow-
ish tip. The extra-rhinophoral and extra-branchial appendages
are white basally with yellow tips. The rhinophores have white
stalks and clubs with yellow apices. The gill leaves are trans-
lucent white with yellow apices.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see
Rudman 1987, Fig. 1). The intestine makes a simple, wide
curve along the outside of the digestive gland. The buccal bulb
is ovoid, with four large muscles attached; two per side. There
are two salivary glands at the side of the oral tube, near the
radular sac. The radular sac bulges noticeably from the bulb,
under the oesophagus. A small buccal pump with a longitud-
inal crease rises from the buccal bulb. The oral glands are large

and densely packed. The buccal mass is ovoid and the radular
sac bulges slightly from the lower side. The buccal pump is not
prominent. The jaw consists of a thickened plate with pointed
jaw elements (Fig. 26A). The radular formula is 17 × 1.0.1
(CASIZ 172859) (Fig. 26B) and 32 × 1.0.1 (CASIZ 097506).
The lateral teeth have one long outer cusp and 2–4 long, poin-
ted denticles on the outer edge of this cusp. There are also
5–8 smaller pointed denticles on the inner edge of each tooth
(Fig. 26C). One of these denticles (close to the inner edge)
is the largest. The remaining denticles are smaller and more
similar to each other in size. Randomly scattered between
the longest denticles are tiny pointed, intermediate denticles
(Fig. 26D).

Reproductive system
The reproductive system is triaulic (Fig. 27). The preampullary
duct enters the ventral portion of the elongate, thin ampulla
near the upper third. The ampulla narrows distally and divides
into a short oviduct, which enters the female gland mass, and
the vas deferens. The proximal end of the vas deferens loops
into the thick tubular glandular prostatic portion. The prostatic
portion of the duct loops once before narrowing into a short
ejaculatory segment that widens again. The distal ejaculatory
segment then narrows before it joins the bulbous penial sac
adjacent to the vaginal base. There are rows of curved spines
inside the penis (Fig. 36G). The vaginal base is very wide,
bulbous and terminates at the genital atrium. The vaginal duct
is very short and narrower than the vaginal base. The duct joins
the very large, thin-walled bursa copulatrix basally. Below the
base of the bursa on the vagina, the duct of the small round
receptaculum seminis enters the base of the receptaculum.
The short uterine duct leaves the duct of the receptaculum and
enters the female gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B). The cerebral and pleural ganglia
are fused. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species most closely resembles Trapania gos-
lineri Millen and Bertsch, 2000 from the Pacific Coast of Baja
California and mainland Mexico, T. velox (Cockerell, 1901)
from California and T. japonica (Baba, 1935) from Japan and
the east coast of Australia. All species have a white body with
brown markings and some yellow or orange pigment on either
the oral tentacles, foot corners, rhinophores, extra-rhinophoral
appendages, gill, extra-branchial appendages or posterior tip
of the foot. Trapania velox has brown lines on the notum while
T. japonica, T. goslineri and T. darwini have brown blotches.
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Figure 28 Trapania naeva sp. nov. CASIZ 144067. Radular morphology. A. Jaw elements, scale = 3 µm. B. Whole radula, scale = 20 µm.
C. Lateral teeth, scale = 10 µm. D. Close-up lateral teeth, scale = 3 µm.

In T. darwini and T. japonica the brown blotches are scattered
or broken while they are solid in T. goslineri. Trapania brun-
nea also has brown pigment patches but in that species, the
background colour is dark with iridescent specks (Rudman,
1987) vs. the white body colour in T. darwini.

The radular morphology of T. darwini most closely re-
sembles T. goslineri. In both species there are small outer
denticles (2–3 in T. goslineri and 2–4 in T. darwini) on the
outside of the primary cusp. In T. darwini there are 6–8 large
denticles on the inside of the primary cusp with 0–3 smaller in-
termediate denticles between them. In contrast, T. goslineri has
5–6 larger cusps with more numerous intermediate denticles.

The reproductive morphology of T. darwini has similar-
ities to T. euryeia and comparisons are made in the Remarks
section for that species. There are also similarities to T. velox
and T. goslineri. In T. velox, the preampullary duct enters the
proximal end of the ampulla while in T. goslineri and T. dar-
wini the preampullary duct enters the ampulla slightly more
distally. In both T. goslineri and T. darwini the receptaculum
seminis duct enters the vaginal duct below the base of the bursa
copulatrix while in T. velox it enters directly into the base of
the bursa. In T. darwini the vaginal base is much wider than
in T. goslineri. Also, the prostate of T. darwini narrows into
a curved ejaculatory segment while in T. goslineri it remains
wide and enters directly into the short penial bulb. In T. darwini
the penial bulb is elongate, narrows near the base and again
widens prior to the penial opening.

Trapania naeva Gosliner & Fahey sp. nov.
(Figs 1N, 28, 29, 30)

Trapania sp. 2, Nakano, 2004, No.182, p. 93
Trapania sp., Ono, 1999, No.112, P. 75
Trapania sp. 1, Rudman (SeaSlug Forum)

Material examined
HOLOTYPE. CASIZ 144063, one specimen, 7 mm pre-
served, Zamami Island, Kerama Islands, Ryukyu, Japan, col-
lected July 1999 at 18 m depth, A. Ono.
PARATYPES. CASIZ 144067, two specimens, 5 and 7 mm
preserved, 7 mm specimen dissected, Zamami Island, Kerama
Islands, Ryukyu, Japan, collected July 1999 at 23 m depth,
A. Ono.

Distribution
This species has been reported from Japan (Ono, 1999;
Nakano, 2004), Indonesia, Fiji, Tanzania, Kenya, Reunion,
Rodrigues Island, the Maldives and Northwest Australia
(Rudman, Seaslug Forum).

Etymology
The specific name naeva is from the Latin word meaning
‘mole’ or ‘birthmark’ to describe the large blotches of black
pigment on the dorsum of this species.
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Figure 29 Trapania naeva sp. nov. CASIZ 144067. Reproductive
system, am – ampulla, bc – bursa copulatrix, ej –
ejaculatory, fgm – female gland mass, p – penis,
pr – prostate, rs – receptaculum seminis, v – vaginal base,
vd – vaginal duct, scale = 1 mm.

External morphology
The living animals (Fig. 1N) range from 5–7 mm long. The
body shape is elongate and convex, without a distinct notal
margin. The body only slightly broadens in the branchial re-

gion. The head is rounded anteriorly and the anterior foot
margin is extended into elongate tentacles. The oral tentacles
are short and cylindrical with a curved apex. The posterior end
of the foot is sharply tapered with a rounded posterior tip. The
non-retractile, perfoliate rhinophores are relatively short with
12–14 lamellae. The apex of the rhinophores is simply roun-
ded without an extended appendage. The extra-rhinophoral
appendages are relatively short and have a curved apex. The
gill consists of three tripinnate branches. The extra-branchial
appendages are nearly upright and stout. The body is white and
nearly transparent. There are large blotches of black pigment
arranged somewhat symmetrically along the sides of the dor-
sum and one patch on the anterior side of the foot. The anterior
head tentacles are white. The oral tentacles are dark brown or
black. The extra-rhinophoral and extra-branchial appendages
are the same dark brown or black as the oral tentacles. The
base of the extra-branchial appendages however, is white. The
rhinophores and gill leaves are dark brown or black.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see
Rudman 1987, Fig. 1). The intestine makes a simple, wide
curve along the outside of the digestive gland. The buccal bulb
is ovoid, with four large muscles attached; two per side. There
are two salivary glands at the side of the oral tube, near the
radular sac. The radular sac bulges noticeably from the bulb,
under the oesophagus. A small buccal pump with a longit-
udinal crease rises from the buccal bulb. The oral glands are
small and sparse. The jaw consists of a thickened plate with
few, pointed jaw elements (Fig. 28A) The radular formula is
18 × 1.0.1 (CASIZ 144067) (Fig. 28B) and 35 × 1.0.1 (CASIZ
144067). The lateral teeth have one large outer cusp and some
teeth have 1 short, pointed outer denticle that joins to the base
of the main cusp. There are also 7–9 smaller, pointed denticles
on the inner edge of each tooth (Fig. 28C). The denticles are
similar in size although the shortest denticles are found closest
to the inner edge of each tooth. There are no small intermediary
denticles between the main denticles of each tooth as found in
most other Trapania (Fig. 28D).

Figure 30 Trapania naeva sp. nov. CASIZ 144067. Scanning electron micrographs. Penial spines. A. Everted penis. scale = 10 µm. B. Close-up
of spines. scale = 3 µm.
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Reproductive system
The reproductive system is triaulic (Fig. 29). The ampulla is
large and ovoid. The preampullary duct enters the ventral por-
tion of the large, ovoid ampulla near the midpoint. The ampulla
narrows distally and divides into a short oviduct, which enters
the female gland mass and the vas deferens. The proximal end
of the vas deferens widens into the glandular prostatic por-
tion. The prostatic portion of the duct loops and twists back on
itself before widening noticeably for a distance then narrow-
ing appreciably into a short ejaculatory segment that is highly
muscularised. The ejaculatory segment then joins the bulbous
penial sac that narrows adjacent to the vaginal base. There are
rows of curved spines inside the penis (Fig. 30). The vaginal
base is long and tubular and terminates at the genital atrium.
The vaginal duct is much narrower than the vaginal base. The
duct joins the elongate, thin-walled bursa copulatrix basally.
At the base of the bursa, the duct of the smaller, round re-
ceptaculum seminis enters the base of the receptaculum. The
uterine duct leaves the base of the receptaculum and enters the
female gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B) in that it has fused cerebral and
pleural ganglia. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species most closely resembles Trapania
darvelli Rudman, 1987 from Hong Kong in that it has a white
body with dark brown to black pigment on the gill leaves,
the rhinophores, the extra-branchial and extra-rhinophoral ap-
pendages. But T. naeva differs markedly in having large black
patches over the surface of the body. There are external simil-
arities with T. japonica Rudman, 1987 from eastern Australia
and Hong Kong and with T. goslineri Millen and Bertsch, 2000
from Baja California. All three species have large dark pigment
spots on the dorsum. However, T. japonica has bright yellow
lateral appendages and T. naeva has dark appendages, gill
leaves and rhinophores. Trapania goslineri has black streaks
in addition to the spots. Trapania naeva and T. circinata are
the only species known to have a rounded rhinophoral apex
without a distinct appendage.

The radular morphology of T. naeva resembles
T. caerulea sp. nov. and T. vitta sp. nov. in that all have a
single triangular denticle outside of the large primary cusp.
However, the other species have secondary denticles between
the larger intermediates while T. neava lacks these secondary
denticles. Trapania circinata sp. nov. from the Marshall Islands
is similar in that both species have approximately 7–9 long,
sharp inner denticles with no smaller, intermediate denticles.

But the main cusp of T. circinata is much longer and more
curved with a sharper pointed outer denticle or two. The jaw
elements of these two species have very different morphology.
The elements of T. naeva are sharp, broad points whereas the
elements of T. circinata are elongate points.

The reproductive morphology of T. naeva resembles
T. squama sp. nov. and T. darwini sp. nov. in having a short
bulbous penis. Trapania naeva differs from the two species in
having the receptaculum seminis duct entering the base of the
bursa copulatrix rather than the vaginal duct below the bursa.
Trapania gibbera sp. nov. has some similarities as well. Both
species have a long tubular vaginal base and bulbous penis.
But in T. gibbera the vaginal base is much shorter and flares
widely at the genital atrium. In addition, the deferent duct is
such thinner and shorter than in T. naeva and the ampullary
duct enters the ampulla at the base rather than at midpoint as
found in T. naeva.

Trapania miltabrancha Gosliner & Fahey sp. nov.
(Figs 1O, 31, 32, 35Hh)

Trapania sp. 314 Miller 2001. http://slugsite.us/bow/
nudwk314.htm

Material examined
HOLOTYPE. CASIZ 172862, one specimen, 10 mm alive,
dissected, Bali, Indonesia, collected June 1993 at 8 m depth,
M. Miller.

Distribution
This species has only been reported from Tulamben, Bali,
Indonesia (present study).

Etymology
The specific name miltabrancha is from the Greek word mean-
ing ‘red gill’ to describe the pale red gill leaves of this species.

External morphology
The living animal (Fig. 1O) is 10 mm long. The body shape
is short squat and convex, without a distinct notal margin.
The body is widest in the branchial region. The head is roun-
ded anteriorly and the anterior foot margin is extended into
blunt tentacles. The oral tentacles are relatively short and cyl-
indrical with a rounded apex. The posterior end of the foot is
sharply tapered with a somewhat rounded posterior tip. The
non-retractile, perfoliate rhinophores are relatively short with
nine lamellae. The stalk is short and the club is the same thick-
ness. The extra-rhinophoral appendages are relatively short,
stout and have a curved apex. The gill consists of three bipin-
nate branches. The extra-branchial appendages are stout and
curved posteriorly. The background colour is white with a
complex pattern of dense patches of brown pigment punctu-
ated with dots of the white background colour. Overlying the
brown patches are swirls of red. The oral tentacles have the
same brown and red-flecked pattern as the dorsum. The tips
of the tentacles are white. The extra-rhinophoral and extra-
branchial appendages are white with pale pink apices. The
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Figure 31 Trapania miltabrancha sp. nov. CASIZ 172862. Radular morphology. A. Jaw elements, scale = 3 µm. B. Whole radula, scale = 20 µm.
C. Lateral teeth, scale = 10 µm. D. Close-up lateral teeth, scale = 3 µm.

rhinophores have white stalks and blotchy black clubs. The
gill leaves are pale red.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see
Rudman 1987, Fig. 1). The intestine makes a simple, wide
curve along the outside of the digestive gland. The buccal bulb
is ovoid, with four large muscles attached; two per side. There
are two salivary glands at the side of the oral tube, near the
radular sac. The radular sac bulges noticeably from the bulb,
under the oesophagus. A small buccal pump with a longit-
udinal crease rises from the buccal bulb. The oral glands are
small and sparse. The jaw consists of a thickened plate with
few, pointed jaw elements (Fig. 31A). The radular formula is
36 × 1.0.1 (CASIZ 172862) (Fig. 31B). The lateral teeth have
one large outer cusp and some teeth have one short, blunt,
plate-like outer heel that joins to the base of the main cusp.
There are also 6–10 smaller, pointed denticles on the inner edge
of each tooth (Fig. 31C). Most of the denticles are similar in
size although on some teeth, the longest denticle is found mid-
way along the row. There are few small intermediary denticles
found between the main denticles of any tooth (Fig. 31D).

Reproductive system
The reproductive system is triaulic (Fig. 32). The preampullary
duct enters the ventral portion of the large, ovoid ampulla

near the base. The ampulla narrows distally and divides into a
short oviduct, which enters the female gland mass and the vas
deferens. The proximal end of the vas deferens does not widen
appreciably into the glandular prostatic portion. The prostatic
portion of the duct loops once before narrowing only slightly
into a short ejaculatory segment that is highly muscularised.
The ejaculatory segment then joins the only slightly wider
penial sac adjacent to the vaginal base. There are rows of
curved spines inside the penis (Fig. 36H). The vaginal base is
narrow and terminates at the genital atrium. The vaginal duct
is as narrow as the vaginal base. The duct then joins the round,
thin-walled bursa copulatrix basally. At the base of the bursa,
the duct of the smaller, round receptaculum seminis enters the
base of the receptaculum. The uterine duct leaves the base of
the receptaculum and enters the female gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B) in that it has fused cerebral and
pleural ganglia. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.
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Figure 32 Trapania miltabrancha sp. nov. CASIZ 172862.
Reproductive system, am – ampulla, bc – bursa
copulatrix, ej – ejaculatory, fgm – female gland mass,
p – penis, pr – prostate, rs – receptaculum seminis,
v – vaginal base, vd – vaginal duct, scale = 1 mm.

Remarks
Externally, this species has some colour similarities to
Trapania brunnea, both species having brown reticulate
patches on the dorsum. But the two species differ in that
T. miltabrancha has a short, stocky body and large, thick
extra-branchial and extra-rhinophoral appendages. Trapania
scurra sp. nov. has a similar body shape to T. miltabrancha.
Trapania reticulata Rudman, 1987 from eastern Australia has
external similarities as well. However, the colour pattern on
T. miltabrancha includes swirls of red, which T. reticulata
does not have. The dorsal appendages of T. miltabrancha are
white whereas those of T. reticulata are the same colour as
the dorsum. Trapania reticulata has yellow spots in between
the brown reticulations but in T. miltabrancha the white body
colour shows through on occasion and there is no yellow col-
ouration at all.

The radular morphology resembles T. caerulea sp. nov.,
T. armilla sp. nov, and T. naeva sp. nov. in having a single tri-
angular denticle outside of the larger primary cusp. Trapania
miltabrancha differs from these species in having minute sec-
ondary denticles on this triangular cusp. See the Remarks sec-
tions of T. armilla and T. darwini for additional comparisons.

The reproductive morphology of Trapania miltabrancha
has some similarities to T. tora sp. nov., T. armilla and T. cir-
cinata sp. nov. See the Remarks section of T. tora for that com-
parison. Trapania miltabrancha, T. armilla and T. circinata all
have a preampullary duct that enters the distal portion of the

ampulla and a narrow vaginal base. Trapania armilla differs
in having a wide rather than narrow penial bulb.

Trapania circinata Gosliner & Fahey sp. nov.
(Figs 1P, 33, 34, 35Ii)

Material examined
HOLOTYPE. CASIZ 116803, one specimen, 10 mm alive,
dissected, Kwajalein Atoll, Marshall Islands, collected April
1989 at 15 m depth, S. Johnson.

Distribution
This species has only been reported from Kwajalein Atoll,
Marshall Islands (present study).

Etymology
The specific name circinata is from the Latin word meaning
‘coiled’, to describe the distinctively coiled extra-branchial
appendages on this species.

External morphology
The living animal (Fig. 1P) is 10 mm long. The body shape
is elongate and convex, without a distinct notal margin. The
body is widest in the branchial region. The head is rounded
anteriorly and the anterior foot margin is extended into blunt
tentacles. The oral tentacles are relatively short and cylindrical
with a rounded apex. The posterior end of the foot is sharply
tapered with a rounded posterior tip. The non-retractile, per-
foliate rhinophores are relatively short with 10–12 lamellae.
The stalk and club taper to a cone-shape and lack an apical
appendage. The extra-rhinophoral appendages are relatively
short and straight. The gill consists of three tripinnate branches.
The extra-branchial appendages are elongate and curled to-
wards the mid-dorsum. The body is solid white as are the oral
tentacles. The extra-rhinophoral appendages are black with
white bases. The extra-branchial appendages are grey with
black specks. The rhinophore stalks and clubs are black as are
the gill leaves.

Digestive system
The digestive system is typical of other Trapania. The oe-
sophagus is short and connects directly to the stomach (see
Rudman, 1987, Fig. 1). The intestine makes a simple, wide
curve along the outside of the digestive gland. The buccal bulb
is ovoid, with four large muscles attached; two per side. There
are two salivary glands at the side of the oral tube, near the
radular sac. The radular sac bulges noticeably from the bulb,
under the oesophagus. A small buccal pump with a longit-
udinal crease rises from the buccal bulb. The oral glands are
small and sparse. The jaw consists of a thickened plate with
few, pointed jaw elements (Fig. 33A). The radular formula is
20 × 1.0.1 (CASIZ 116803) (Fig. 33B). The lateral teeth have
one large outer cusp and some teeth have 1–2 pointed outer
denticles that join to the base of the main cusp. There are also
8–9 smaller, elongate pointed denticles on the inner edge of
each tooth (Fig. 33C). Most of the denticles are similar in size
and the longest denticle is not the one closest to the main cusp.
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Figure 33 Trapania circinata sp. nov. CASIZ 116803. Radular morphology. A. Jaw elements, scale = 10 µm. B. Whole radula, scale = 20 µm.
C. Lateral teeth, scale = 20 µm. D. Close-up lateral teeth, scale = 10 µm.

Figure 34 Trapania circinata sp. nov. CASIZ 116803. Reproductive
system, am – ampulla, bc – bursa copulatrix, ej –
ejaculatory, fgm – female gland mass, p – penis,
pr – prostate, rs – receptaculum seminis, v – vaginal base,
vd – vaginal duct, scale = 1 mm.

There is only the occasional small intermediary denticle found
between the main denticles on any tooth (Fig. 33D).

Reproductive system
The reproductive system is triaulic (Fig. 34). The preampullary
duct enters the ventral portion of the large, round ampulla near
the base of the ampulla. The ampulla narrows distally and di-
vides into a short oviduct, which enters the female gland mass
and the vas deferens. The proximal end of the vas deferens
does not widen substantially into the glandular prostatic por-
tion. The prostatic portion of the duct loops once then widens
slightly before narrowing distally into a short ejaculatory seg-
ment that is highly muscularised. The ejaculatory segment
joins the wider, tube-shaped penial sac adjacent to the va-
ginal base. There are rows of curved spines inside the penis
(Fig. 36I). The vaginal base is narrow at the opening of the
genital atrium and further narrows into the vaginal duct at its
proximal end. The vaginal duct joins the large, round, thin-
walled bursa copulatrix basally. From the vaginal duct, the
short duct of the smaller, round receptaculum seminis enters
the receptaculum. From the base of the receptaculum the short
uterine duct enters the female gland mass.

Central nervous system
The central nervous system is as described for Trapania safra-
cornia (Fahey, 2004, Fig. 2B) in that the cerebral and pleural
ganglia are fused. The eyes are large and sessile on the cerebral-
pleural complex and do not protrude. The pedal ganglia are
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Figure 35 Compound microscope photos of penial spines. All photos taken at 100 × . A. Scale bar, one division = 10 µm. B. Trapania euryeia,
CASIZ 088631. C. Trapania squama, CASIZ 121091. D. Trapania caerulea, CASIZ 172885. E. Trapania nebula, CASIZ 086440.
F. Trapania palmula, CASIZ 172856. G. Trapania scurra, CASIZ 103787. H. Trapania gibbera, CASIZ 084868. I. Trapania cirrita,
CASIZ 172881.

slightly smaller than the cerebral-pleural complex and they
are joined by the visceral loop-pedal/parapedal commissures.
Three prominent nerves lead from the pedal ganglia and four
nerves including the rhinophoral nerve, originate from the
cerebro-pleural ganglia. Two buccal ganglia are positioned
ventral to the oesophagus.

Remarks
Externally, this species has some colour similarities to
Trapania darvelli Rudman, 1987 from Hong Kong. Both spe-
cies have an entirely white body with dark dorsal processes,
gill leaves and rhinophore clubs. But T. darvelli has brown
rather than black pigment on the oral tentacles, gill leaves and
appendages. The dorsal process morphology is very different

between these two species. The appendages of T. darvelli are
all nearly equal in size, shape and length. This is in contrast
to T. circinata where the extra-branchial appendages are long
and curled, the rhinophoral appendages are short and nearly
pointed while the oral processes are short and blunt. The rhi-
nophores of T. darvelli are elongate. The oral tentacles of
T. circinata are blunt and stocky where as those of T. darvelli
are elongate.

The radula of T. circinata differs from that of T. darvelli
in having thin, elongate denticles on the inner side of the
primary cusp while in T. darvelli these denticles are short and
triangular.

The radular morphology of Trapania circinata also re-
sembles T. caerulea, T. armilla and T. naeva. All species have a
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Figure 36 Compound microscope photos of penial spines. All photos taken at 100 × . A. Scale bar, one division = 10 µm. B. Trapania melaina,
A35575. C. Trapania euryeia, CASIZ 172858. D. Trapania vitta, CASIZ 172861. E. Trapania tora, CASIZ 140334. F. Trapania armilla,
CASIZ 172860. G. Trapania darwini, CASIZ 172859. H. Trapania miltabrancha, CASIZ 172862. I. Trapania circinata, CASIZ 116803.

single triangular denticle on the outer side of the primary cusp.
The difference between T. caerulea and T. circinata is that
T. caerulea has many small secondary denticles between the
primary denticles, a feature lacking in T. circinata. Trapania
armilla has fewer primary denticles on each tooth and they are
much shorter than those found on the teeth of T. circinata. See
the Remarks section of T. naeva for that comparison.

The reproductive morphology of Trapania circinata most
closely resembles T. miltabrancha. However, T. miltabrancha
has a very long duct connecting the bursa to the receptaculum
seminis whereas T. circinata has a short duct. Trapania tora
has a similar reproductive morphology, but it has a proportion-
ally much smaller bursa and receptaculum with a much smaller
ampulla by comparison than does T. circinata. Trapania cir-
rita also has similar reproductive morphology except that this
species has a much shorter deferent duct than T. miltabrancha

and a proportionally smaller ampulla and much larger bursa
and receptaculum than found in T. circinata. There are also
some similarities to T. tora and that comparison is made in the
Remarks section of that species.

Phylogenetic analyses, results and discussion
The outgroup taxa chosen for the present analysis are dis-
cussed in a prior section, Materials and methods. Mor-
phological data were compiled using MacClade, version 4
(Maddison & Maddison, 2005). Synapomorphies were ex-
amined using MacClade and the character-trace option, using
the majority rule tree from PAUP analyses.

In the analysis presented in Figs 37 and 38, 2392 most
parsimonious trees were obtained with 194 steps and had a
consistency index (CI) of 0.325, a retention index (RI) of 0.642
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Figure 37 Phylogeny of the Trapania. Strict consensus tree of 35 Trapania species, 194 steps. Numbers above the branches are Bremer decay
values.
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Figure 38 Majority rule tree of 2392 most parsimonious trees. Numbers below the branches are the percentage of consensus trees (100
replicates) that agree on this node. Numbers shown above the branches are character numbers from Table 1. Subscripts show the
character state. The bold numbers indicate reversals.
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and a homoplasy index (HI) of 0.675. The strict consensus tree
is shown in Fig. 37. Bremer support values are shown above
the branches. A majority rule tree from the 2392 trees was
produced and is shown in Fig. 38 with the character numbers
and character reversals above the branches. Subscripts indicate
the character state. The bold numbers show character reversals.
The numbers below the branches show the percentage of trees
obtained that agree on this branch.

The trees shown indicate that species of Trapania form a
well-supported, monophyletic clade and that Ancula gibbosa
is the sister taxon to Trapania. The synapomorphies that unite
all Trapania (see Fig. 38) include extra-rhinophoral append-
age characters (13, 17), the lack of outer lateral teeth (30)
and reproductive characters (31, 32, 37, 42), ampulla and pre-
ampullary duct, receptaculum seminis duct and deferent duct.
Synapomorphies that unite Ancula with Trapania include oral
tentacle shape (8), extra-rhinophoral appendages (12), extra-
branchial appendages (16), lateral tooth denticulation (27), and
colour characters (56, 59, 62, 65, 68).

Our final analysis shows that within the study group
Trapania, there are three derived clades that form a trichotomy
and several unresolved, basally situated groupings. Trapania
lineata from the Mediterranean Sea is not a member of these
groups, but is the closest sister taxon to them. Trapania safra-
cornia from Western Australia is the sister species to the tri-
chotomy of derived species. Trapania fusca and T. tartanella
both from the Atlantic and Mediterranean are the most basally
situated Trapania in our analysis.

The trichotomy of derived species is united by one colour
character (68) and three colour-character reversals (59, 62,
65). Within the trichotomy one of the clades consists of only
Indo-Pacific species (T. caerulea through T. euryeia). This
clade is united by two reproductive characters (32, 35). The
second clade of the trichotomy, that of T. squama through
T. armilla also consists of entirely Indo-Pacific species. This
clade is united by reproductive characters (34, 35, 37, 39)
and is closest to the third minor clade, which also contains
mainly Indo-Pacific species (except for T. pallida from Britain,
T. sanctipetrensis from Spain and T. maringa from Brazil).
These last two species are part of an unresolved polytomy
within the trichotomy. Trapania rudmani from New Zealand
is also part of the unresolved polytomy and there are several
characters that distinguish T. rudmani from other Trapania.
These include gill shape (15), radular characters such as outer
denticles (#29), receptaculum duct morphology (35), and two
colour characters (64, 67).

Within the basally situated, mostly unresolved group of
species is a clade containing species from the Caribbean, the
Galápagos Islands, and the Indo-Pacific (T. orteai through
T. toddi). The characters that unite this clade include a rad-
ular character (29) and four reproductive characters (31, 33,
35, 39), ampulla, bursa copulatrix, receptaculum seminis and
vaginal base.

The unresolved, basally situated species, (T. goslineri
from Baja California, Mexico, T. hispalensis from Cadı́z,
Spain, T. inbiotica from the eastern tropical Pacific and T. mac-
ulata from Britain and the Mediterranean) have several charac-
ters each that separate them from any distinct clade within the

phylogeny. Character 29, cusp outer denticles, and character
35, receptaculum duct is shared by all four species, although
the character states differ among the four species. Characters
33 (bursa copulatrix size) and 37 (reversal of receptaculum
duct) are shared by three of the four species. Each species also
has other distinguishing characters apart from the others.

Another notable relationship is that of Trapania fusca
and T. tartanella from the NE Atlantic and Mediterranean,
which are closely related sister taxa in all analyses, and in
the majority rule tree (Fig. 38) are basally situated to all
other Trapania examined for the present study. The close re-
lationship of these two species supports the speculation of
previous authors (Pruvot-Fol, 1954; Kress, 1968; Schmekel &
Portmann, 1982; Rudman, 1987) who suggested that these two
are synonyms and probably also synonymous with T. graeffei
Bergh, 1880. However Cervera et al. (2000) conclude that the
two species (T. fusca and T. tartanella) are distinct and only
the taxonomic status of T. graeffei remains uncertain.

A Bremer support analysis shows that most of the
Trapania clades are poorly supported (Fig. 37). The exception
being the clades of Ancula plus Trapania, the clade of T. scurra
plus T. miltabrancha, and T. tora and T. armilla and the clade
of T. caerulea plus T. vitta. The clades of outgroup taxa Dia-
phorodoris luteocincta plus Goniodoris nodosa and Okenia
elegans plus Okenia mediterranea are also well supported.

Analyses were conducted that excluded all colour charac-
ters (45–69). In these colour character-free analyses the most
basal branches of the trees are retained. That is, the monophyly
of Trapania is upheld as are the relationships and position of
Ancula and all outgroup taxa as noted above. However, re-
lationships within Trapania become questionable or dissolve
completely (trees not shown). Some relationships that are re-
tained in the strict consensus tree of the no colour character
analysis are that of T palmula plus T. euryeia and that of
T. melaina, T. darwini plus T. orteai.

In the PAUP analysis, wherein we specified the outgroup
taxa as paraphyletic with respect to the ingroup, Calycidoris
guentheri is the most basally situated taxon. Onchidoris bil-
amellata is the next most basally situated taxon, followed by
Diaphorodoris luteocinta plus Goniodoris nodosa forming a
clade. Okenia is the sister clade to Ancula plus Trapania.
These relationships are supported in Millen and Martynov’s
(2005) analysis of the Onchidorididae. Characters that unite
Diaphorodoris and Goniodoris are absence of a notal edge (3),
the absence of a caudal crest (5) and outer lateral teeth (30).

When we specified in PAUP that the outgroup taxa should
be monophyletic with respect to the ingroup taxa, (tree not
shown) Okenia was shown to be the most basally situated
clade among the outgroup taxa. Calycidoris and Onchidoris
were sister taxa, but the same relationship for Diaphorodoris
plus Goniodoris remained as with the first analysis.

Compared with other dorid clades recently studied
such as Aegires (Fahey & Gosliner, 2004) and Hypselodoris
(Gosliner & Johnson, 1999), there are few single characters
that provide strong signal for defining the basal architecture
of the clade. Rudman (1987) first noted that colour characters
and radular morphology provided the most useful information
to distinguish between Trapania species. Our study indicates
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that reproductive characters also contribute significant phylo-
genetic signal. When we utilised these characters, the resulting
trees had more resolution than those trees obtained by leaving
them out (trees not shown). Character tracing also showed that
contrary to Okenia (see Gosliner, 2004) the basic body plan in
Trapania is uniform but well supported in terms of monophyly.

With regard to the distribution of Trapania, our analysis
of primarily Indo-Pacific species resulted in the more basal spe-
cies being from the Atlantic. We also found two derived clades
that contain exclusively Indo-Pacific species, yet Trapania are
widespread, well represented from the major oceans. It is in-
teresting to note that one derived clade contained species from
the Atlantic and eastern Pacific along with the Indo-Pacific
species. But this ‘mixed’ clade is unresolved and supported by
only two reproductive organ characters.

Future studies involving additional specimens and ex-
amination of molecular data will provide additional tests that
may possibly clarify the phylogeny and biogeography of this
clade and further resolve some of these preliminary, minimally
supported relationships. It is especially imperative to examine
the complete anatomy of other described species that are well
known, including several European and Indo-Pacific species.
Attention to the reproductive anatomy is especially lacking in
several of these taxa.
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Scientific Reports of the Tôhoku Imperial University, series 4,
Biology 10, 331–360, pls. 5–7.

BOLLAND, R. accessed 2005. Okislugs. http://rfbolland.com/okislugs/
trapaura.html

BREMER, K. 1994. Branch support and tree stability. Cladistics 10,
295–304.
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