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Tubiluchidae) from a Mediterranean 
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ABSTRACT

A new  priapulid species belonging to genus Tubiluchus is de
scribed on the basis of specim ens collected in November, 2000 
and June, 2001 in a subm arine cave along the Ionian coast of 
Apulia, Southern Italy. The new  species closely resem bles T. 
corallicola that inhabits the tropical-subtropical areas of the West
ern Atlantic Ocean but can be distinguished by the smaller size of 
the adults, and the smaller size and the shape of the pharyngeal 
teeth of the larval stages. A careful microscopical survey of the 
sensorial elements led to the discovery of a central bristle in the 
flosculi and a small hole at the tip of the associated setae, allow
ing speculation about a tactile sensorial function for the former 
and a chemoreceptive function for the latter. While T. troglodytes 
n. sp. represents the first fully described species of this genus 
from the Mediterranean Sea, the population densities recorded, 
particularly those found in June, 2001 (83.8 ± 40.1 SD ind./10 cm2) 
rank among the highest value reported for priapulids from any lo
cation in the world. On both  sam pling dates the sex ratio (fe
male/total adults) in the T. troglodytes n. sp. population averaged 
about 0.6. Presence of larval stages of different ages during both 
sampling periods could imply that Tubiluchus spp reproduce the 
year around.

AINTRODUCTION

Several adult of dw arf priapulids along with larval 
stages were found while the senior Author was engaged 
in a survey concerning the meiobenthos of a submarine 
caves along the Ionian coast of Apulia, Italy. The pres
ence of the tail in the adults allowed identification of 
specimens to the genus Tubiluchus (see Todaro et a l, 
2001, Abstract in Atti 63° Congr. U.Z.I.: 49). Subsequent 
to the first description of a tail-bearing priapulid, i.e., T. 
corallicola Land 1968, five additional species have been 
described from a variety of regions and habitats, includ
ing the tropical-subtropical Atlantic Ocean, the Red Sea, 
the Philippines area and the Arctic, testifying to the cos
mopolitan nature of the genus (Land, 1982, 1985; Adri
anov et al., 1989; Adrianov & Malahov, 199D- Although 
representatives of the genus Tubiluchus previously have 
been  reported to occur in the M editerranean (Land, 
1985; G. Gunnard, pers. commun.), the specimens from 
either the Levantine or the Western Basins have not 
been  identified, leaving open  the question of how 
many species exist in the region. The finding of numer
ous specim ens including males, females and larval 
stages, should allow a species level identification of the 
Apulian worms, and therefore begin to illuminate the 
Mediterranean Tubiluchus fauna. In a larger framework, 
additional inform ation on this “poorly-know n” taxon 
should contribute to future debates on priapulid biology 
and their global biogeography.

MATERIALS AND METHODS

Females, males and larval stages w ere found in sediment col
lected in November, 2000 and June, 2001 in the 120-m long cave 
“Grotta Piccola del Ciolo” near Santa Maria di Leuca, Lecce (Italy). 
Quantitative samples in four replicates were collected by SCUBA 
diving, coring the sediment with a hand-held piston corer 2.37 cm

KEY WORDS: Priapulid - Mediterranean meiofauna - Submarine 
caves - Benthos - Taxonomy.
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Fig. 1 - Localization of grotta del Ciolo and sampling sites within 
the submarine cave.
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i.d. in three light-free sites located at 55, 75 and 90 m from the 
entrance of the caves, at 4.2, 3.6 and 3.2 m water depth respec
tively (Fig. 1). In each site an additional 500-ml sediment sample 
was collected for qualitative analysis. Quantitative samples were 
fixed on site with a 10% buffered formalin solution and stored for 
later checking; qualitative sam ples w ere taken to the lab and 
analysed within 10 days from collection.

Living priapulids were extracted by a narcotization-decantation 
techniques using a 7% MgCl2 solution. Five males and five females 
were observed with a Leitz 20 Dialux DIC optic microscope while 
still alive, and about 25 adults and 5 larvae were fixed overnight 
in a 1.0 M phosphate buffered (pH 7.3) solution of paraformalde
hyde, gluteraldehyde and picric acid, following Ermak & Eakin 
(1976) and prepared for SEM analysis. To this end, worms were 
rinsed in 0.2 M cacodylate buffer, dehydrated through a  graded 
ethanol series, critical point-dried using C 0 2, mounted on alumini
um stubs, sputter coated with gold-palladium and observed with a 
Philips XL 30 scanning electron microscope. Fauna from quantita
tive samples was extracted by the centrifugation-decantation tech
nique (Pfannkuche & Thiel, 1988) using Ludox-A30 colloidal sili
ca, density = 1.210. Supernatant was filtered trough a 63 pm mesh 
size sieve and the retained fauna was sorted by major taxa and 
counted with a Wild M8 stereomicroscope. Priapulids were identi
fied by life stage and sex. Measurements were made with an ocu
lar micrometer or derived from SEM micrographs.

Granulometric analysis of the substrata was determined accord
ing to Giere et al. (1988). Mean grain size, sorting coefficient, kur- 
tosis and skewness w ere calculated by a computerized program 
(Todaro, 1992) based on the equation of Seward-Thompson & 
Haii (1973). The organic content of the sediment was determined 
by percent weight loss after combustion of 100 g of sediment at 
480 °C for 4 h after the sediment had been dried in an oven at 60 
°C for 24 h.

TAXONOMIC ACCOUNTS

On both sampling occasions priapulids w ere found 
only at site 1 (about 55 m from the cave entrance at 4.2 
m water depth); hereafter data will be presented only 
for this station. A more comprehensive account regard

ing the meiobenthos and the physical-chemical charac
teristics of the cave will be published in a forthcoming 
paper (see also Todaro et al., 2001, Abstract in Atti 63° 
Congr. U.Z.I.: 49). At site 1, on both sampling dates, 
sedim ent was com posed of m oderately sorted fine 
sand, containing about 5% dry weight of organic matter 
(Table I). The priapulid population comprising both 
adults and larvae reached a higher density in June, 2001 
(total density 83.8 ± 40.1 SD ind./10 cm2), compared to 
November, 2001 (total density 37.0 ± 15.0 ind./10 cm2); 
on both occasions the priapulid sex ratio (female/total 
adults) averaged about 0.6 (Table II).

Preliminary morphological analysis set apart the present 
specimens from any other previously described species, 
leading to establishment of the following new taxon.

Order PRIAPULOMORPHA 
Family T ubiluchidae  
Genus Tubiluchus 

[Type species Tubiluchus corallicola Land, 1968] 
Tubiluchus troglodytes n. sp.

(Figs 2-8)

D iagnosis

Adults: male and female of similar size; body exclud
ing the tail 1618.8 ± 173 pm (n  = 10) long, with the in
trovert fully extended; tail up  to three times the body 
length; buccal tubes about 89 pm in length and 86 pm 
in width, bearing weak longitudinal ridges and 3-4 cir
clets of papillae. Anterior pharynx up  to 132 pm  in 
length, armed with comb-like teeth, 4-6 pm long and 
7-9 pm wide; introvert 215 ± 89 pm long and 282 ± 17 
pm wide (n  = 10), bearing conical to triangular, furry

TABLE I - Characteristics o f  the microhabitat in site 1 o f  the Grotta Piccola del Ciolo.

Sample
Temperature

(°C)
Salinity

(P/oo)
Grain size Sorting 

(phi)
Kurtosis Skewness Organic matter 

(% d.w.)

07-NOV-2000 19 38 2.89 0.86 3.13 -0.34 4.8
05-Jun-2001 21 38 2.37 0.85 2.97 -0.33 5.2

TABLE II - Priapulid density, m ean  ± SD (in d /1 0  cm2), in site 1 o f the Grotta Piccola del Ciolo.

Date Male Female Total adults Sex ratio Larve Total

07-NOV-2000 3.9 ± 3.5 5.6 ± 1.9 9.5 ± 2.6 0.63 ± 0.34 27.5 ± 16.2 37.0 ± 15.0
05-Jun-2001 9.7 ± 6.0 13.9 + 6.8 23.6 ± 12.7 0.60 ± 0.05 60.2 ± 28.7 83.8 ± 40.1
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Fig. 2 - Tubiluchus troglodytes n. sp., male, SEM micrographs. A, 
habitus, ventral view. B, close up of the genital region. Scale bar: 
A = 500 pm; B = 50 pm.

scalids, 14-18 pm  long and 11-16 pm  w ide at base; 
scalids of the first circles carry two terminal cones up to 
5 pm long; scalids of the 2nd to 16th circlets carry one 
terminal eone each, up to 6 pm long; scalids of circlets 
17 to 23 deprived of terminal eone; neck region 136 ± 
23 pm long, narrowing to 131 ± 7.9 pm (n  = 8) at mid 
length and carrying cupped, flower-like flosculi having
7-11 petals; abdomen roughly rounded, 1266 ± 121 pm 
long and 165 ± 23 pm wide (n  = 10), covered with tu
muli up to 10 X 9 pm in size reinforced by 7-11 cuticu
lar ridges; tubuli generally scattered sparsely all the en
tire abdom en, but more densely packed on the male 
ventral surface together with num erous setae; genital 
area almost devoid of setae/and or tubuli in females, or
namented by 60-80 setae and tubuli in the male.

Fig. 3 - Tubiluchus troglodytes n. sp., female, SEM micrographs. 
A, habitus, ventral view. B, close up of the genital region. Scale 
bar: A = 500 pm; B = 50 pm.

Type material

Holotype: an adult male specimen with the introvert 
fully extended, formalin-glycerin wholemount, deposit
ed at The Natural History Museum, London, U.K. (NHM 
2002.1). Additional material: one paratypic female spec
imen with the introvert fully extended, formalin-glycerin 
w holem ount (NHM 2002.2), and two paratypic larval 
stages formalin-glycerin w holem ount (NHM 2002.3). 
Other specimens on SEM stubs are kept in the meiofau- 
na collection of the senior Author (ref. n. It-2001: 6-10)

Type locality

Grotta del Ciolo, Lecce, Italy (Lat. 39°38' N; Long. 
74°11' W). At about 55 m from the entrance and at 4 m 
water depth, in fine carbonatic sand rich in detritus.

Etymology

The name alludes to the habitat ( trogle, Gk cave, hole 
and dytes, Gk diver, enterer) of the new species.

D escrip tion

A dults

Mature animals are 1381-1740 pm in length, measured 
from the tip of the fully everted introvert to the base of 
the tail (Figs 2, 3). Total body length results from the 
extension of the of the following anatomical regions: in
trovert 204-290 pm, neck 102-160 pm, and abdom en 
1227-1489 pm. The widths of introvert, neck and ab
domen are 263-310 pm, 126-147 pm, and 206-290 pm, 
respectively. The tail is up to three times the length of 
the body and may reach 50-55 pm in width. In living 
specim ens during m ovem ent the body proportions 
change and the neck especially is capable of extending 
and narrowing significantly. The colour of the animals 
is yellowish white with the darker intestine and the ripe 
gonads, particularly the ovaries, visible through the 
body wall.

The buccal tube, the region connecting the introvert 
with the anterior pharynx, is cylindrically shaped, up to 
89 pm long and about 86 pm wide; its surface bears 
weak longitudinal ridges and papillae arranged in sev
eral circlets (Fig. 4A). Elements of the first two or three 
circlets resem ble the anterior scalids of the introvert 
(see below), but those in the circlets closer to the ante
rior pharynx are broad and triangular shaped. The ante
rior pharynx region is 132 pm long, resembling a trun
cated eone 118 pm wide at the base and 86 pm wide at 
the distal end (Fig. 4A). The proximal part of the anteri
or pharynx carries 8-9 rows of pectinate teeth: comb
like cuticular elements 4-6 pm long and 7-9 pm wide 
consisting of two curved hooks laterally with up to 16 
delicate spine in-between. Each tooth is connected by 
means of a very short stalk, the manubrium, to a basal 
plate; a series of very fine spinelets arranged in a sec-
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Fig. 4 - Tubiluchus troglodytes n. sp., female, SEM micrographs. 
A, habitus, show ing most o f the tail. B, introvert, show ing the 
everted buccal eone and the anterior portion of the pharynx. C, 
close-up of the fimbrillae. D, close-up of the pharyngeal pectinate 
teeth. Scale bar: A = 500 pm; B = 50 pm; C, D = 10 pm.

ondary com b arising from the basal plate ornate the 
emergence of each manubrium from the anterior side 
(Fig 4C). The narrow er distal portion of the pharynx 
bears fimbrillae, crescent shaped cuticular elem ents 
whose free margin are ornated with a fringe of delicate, 
long hairs (Fig. 4B).

The introvert is provided with 23-25 longitudinal row 
of leaf-like scalids (cf. Adrianov & Malakhov, 2001a). 
Eight scalids, equally spaced, are placed around the oral 
opening comprising the anterior, the first circlet of 
scalids; eight scalids are present also in following cir
clets with ordinal number 3 + 3x and 4 + 4x (x  = 0, 1, 2, 
3...), while nine scalids are present in the second and in 
circlets with ordinal number 2 + 3-v (Figs. 2A, 3A, 4A). 
Scalids of the first circlet are the largest, up to 38 pm 
long, almost conical in shape, with a rounded distal end

provided with two short, 5 pm, apical glandular cones 
(Fig. 5A). Scalids of the second circlet are morphological
ly similar to those of the first, but shorter (20-24 pm) and 
carry only a single terminal eone (Fig. 5B). Scalids of the 
subsequent circlets are hairy (i.e., external side covered 
with microsetae), almost triagular in shape, 14-18 pm  
long and 11-16 pm wide (Fig. 5C-I); they gradually de
crease in size from the front to the back and for the 
most part carry a terminal single glandular eone up to 6 
pm long (Fig. 5C-F). In scalids of the 4-6 posteriormost 
circlets the eone is lacking altogether (Fig. 5G-I).

The neck region (cervix) bears num erous cuticular 
paillae collected in 12-16 rings or circlets; rings are sep
arated from each other by folding lines (Figs 2A, 3A). 
Interspersed amid paillae of each ring are sensory or
gans, the flosculi. Their morphology resembles a cup- 
-like flower (3.6 X 4.5 pm) having 7-11 petals (Fig. 6); 
the petals are actually prominent bulges, which run ver
tically on the outside of the calyx and continue as short 
projections above its rims. In all cases one bristle (ca 5 
pm  long) arises from the central portion of the cup (Fig. 
6H). In most SEM prepared specim ens the bristle is 
missing and is visible only at its insertion point in the 
form of a small rounded hole. An accessory seta, slen
der conical to club-shaped, is inserted at the base of 
most (but not all) flosculi. The length of the seta (up to 
10 pm) generally exceeds that of the companion floscu
lus, and its tip bears a small opening. A dual sensory 
function for the flosculus-setae system can reasonably 
be envisioned, perhaps a tactile function for the bristle 
and a chemoreceptive function for the setae. In both 
sexes flosculi similar in shape and size to those visible 
in the neck region may be found along the trunk, espe
cially on the anterior ventrolateral sides; yet, in female 
specimens they are particularly abundant on the proxi
mal 1/3 portion of the tail. While flosculi of the tail, 
similar to those of the neck, originate directly from the 
animal body, in several instances the flosculi of the 
trunk arise from the basal portion of large setae.

The abdomen and the tail are covered by longitudinal 
rows of tumuli, small papillae up to 10 x 9 pm in size, 
peripherally supported  by 7-11 cuticular ridges (Fig. 
7A). The adhesive organs (‘tubuli’) are up to 27.5 pm in 
length; they resemble small tube-shaped organs, having 
a proximal, bulbous base joined to a stiff, elongate, dis- 
tally-tapering tube marked by constrictions near its base 
and distal end (Fig. 7C). One or two very tiny distally 
adjoined tread-like elem ents, the ‘tentacles’, em erge 
from the concavity at the end of the tubulus; their func
tion is still obscure. The accessory bristle reported for 
tubuli of other congeneric species (i.e., T. corallicola 
and T. remanei) occasionally may not be present.

In female specimens tubuli are scattered over the en
tire abdomen, while in males they are distributed sparse
ly over the dorsal and dorsolateral sides but distributed, 
together with num erous setae, elements similar to the 
tubuli but tapering to a point (Fig. 7A, B), in a band-like 
pattern on the ventral surface, anterior to the perigenital
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Fig. 5 - Tubiluchus troglodytes n. sp., male, SEM micrographs: close-up of the scalids. A, scalid of the 1st circlet. B, scalid of the 2nd cir
clet. C, scalid o f circlet 3. D, scalid o f circlet 4. E, scalid of circlet 7. F, scalid of circlet 10. G, scalids of circlet 17. H, scalids of circlet 20. 
I, scalid of circlet 23. Scale bar = 5 pm.

area (Figs 2, 3). As in other species of the genus 
Tubiluchus, the perigenital area of the new species ex
hibits a marked sexual dimorphism (Figs 2B, 3B). In fe
male specimens the area does not have evident differen
tiation com pared to other regions of the trunk (i.e., 
bears only few setae and tubuli), whereas in the males 
this area is peculiarly differentiated: the cuticle of its 
posterior-most portion (genital bulge) appears elevated 
to make an 8-like design whose ridges are ornate with
8-10 setae of different lengths (up to 23 pm). A clavula 
with stalk, ó pm in length, and head, 4.5 pm in diameter, 
is inserted on each side between two 23 pm-long setae 
inserted laterally on the anterior edge of the bulge. Up 
to 70 additional setae (4-25 pm in length) are implanted 
more anteriorly to the 8-like feature giving a very furry 
appearance to the entire region (Fig. 2B).

Larvae

The description is based on the five SEM prepared 
specimens all of which have a fully extended introvert, 
including two specimens that have also everted the 
mouth eone; main metric and meristics traits are reported 
in Table III. Larva total body length (introvert + neck + 
lorica) ranges from 448 pm to 635 pm; a tail is missing.

The fully everted mouth eone is 120 pm in length and 
86 pm in width; it bears pharyngeal teeth arranged in 8-9 
circlets (Fig. 7A). Only teeth of the first five or perhaps 
six circlets are armed with well differentiated spines or 
cuticular processes, while o ther are in the form of 
strong cuticularized, smooth plates (Fig 7D-G).

The introvert is rounded, almost spherical as that of 
the adults; it bears furry scalids, deprived of terminal
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Fig. 6 - Tubiluchus troglodytes n. sp., SEM micrographs: different types of flosculi of the adults. Scale bar: A, F = 2 pm; B-E, G = 2 pm.

cone(s), arranged in several circlets (octaradial symmet
ry of the primary scalids and 25-symmetry of secondary 
scalids, cf. Adrianow & Malakhov, 2001b). Scalids are 
oblong-triangular in shape (max length 40 pm).

The neck region shows 6-8 smooth plates separated by 
transverse ridges and bears only few flosculi (Fig. 7B).

The abdom en is enclosed in the lorical armature that 
spans from 268 pm to 369 pm in length and 128 to 167 
pm in the maximal widths. Lorica is round in cross-sec
tion and exhibits 20 longitudinal ridges of which 10 are 
thicker (primary ridges) and alternate with less distinct 
secondary ridges. On primary ridges are inserted tubuli 
(28-36 pm in length) arranged in 3-5 circlets depending

on the age of the larva and flosculi, very few and only 
in the posterior end (Fig. 7A, B).

CONCLUSIVE REMARKS

To date the genus Tubiluchus includes six species, 
namely, T. corallicola Land, 1968, T. remanei Land, 1982, 
T. philippinensis Land, 1985, T. australensis Land 1985, T. 
arcticus Adrianov, Malakhov, Chesunov & Tsetlin, 1988 
e T. vanuatensis Adrianov & Malakhov, 1991- 

Specimens, especially females, of the six taxa show a 
very close morphology, particularly the females, making
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TABLE III - M ain metric a n d  morphological traits o f  the fiv e  lar
vae analysed (see text fo r  details).

Trait
Larva

A B C D E

Total length 635.6 597.0 555.0 615.0 448.0
Mouth eone Na 88.6 120.0 Na Na
Introvert 146.0 142.0 146.0 139.0 97.0
Neck 143.0 104.0 93.0 107.0 83.0
Lorica length 346.6 351.0 316.0 369.0 268.0
Lorica width 159.0 148.0 167.0 159.0 128.0
No. of circlets of tubuli 4 4 5 5 3

Na, not available.

species identification troublesome. Most used diagnostic 
traits used to distinguish male specim ens of different 
species include the type, num ber and arrangement of 
the setae and tubuli in the perigenital area (Land, 1982, 
1985), while female specimens have been identified to 
species by  virtue of their body si2e, relative extension 
of the three body regions (introvert, neck and trunk) 
and also by the length of the tail compared to the body 
length (Adrianov et al., 1989; Adrianov & Malkhov, 
1991). Other diagnostic characters seldom used include 
the length of the scalids of the 1st circlet, the number of 
the apical glandular cones on the scalids, and the pres
ence/absence of the manubrium in the pectinate teeth 
of the pharynx (Adrianov et al., 1989), or the morpholo
gy of the neck region, and that of the adhesive tubuli 
and flosculi (Adrianov & Malkhov, 1991).

Tubiluchus corallicola has been the object of several 
morphological surveys (es. Land, 1968; Kirsteur & Land, 
1970; Kirsteuer & Rützler, 1973; Calloway, 1975; Kirs- 
teuer, 1976; Higgins & Storch, 1989), therefore by virtue 
of its much better known external anatomy this species 
has always been  the preferential taxon against which 
specim ens belonging to putative new  species have 
been compared. Indeed, for their general appearance, 
including the number and distribution of tubuli and se
tae, and length of the tail, the adults specimens from 
the grotta del Ciolo closely resem ble the adults of T. 
corallicola, from which they can, however, be distin
guished mainly because of their sm aller size (1.3-1.7 
mm vs 1.8-2.0 mm) and perhaps the different morphol
ogy of their flosculi that bear 7-11 petals vs the only 8 
petals recorded by most Authors on the flosculi of T. 
corallicola  (in this regard see discussion in Kirsteur, 
1976, p. 242).

In their total body length (< 2.0 mm) as well as the 
relative length of the body regions the Italian adult 
specim ens approach 71 arcticus and 71 vanuatensis. 
From these two species however, they are distinguish
able because of the tail length to body length ratio, 3:1
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Fig. 7 - Tubiluchus troglodytes n. sp., adult specimen, SEM micro
graphs. A, trunk region, show ing tumuli, tubuli and setae. B, 
close-up of a seta. C, close-up of a tubulus. Scale bar: A = 10 pm; 
B, C = 5 pm.

in 71 troglodytes and 1:1 in the other two species; more
over the Italian specimens differ from T. arcticus be
cause the scalids of the 1st circlet of its introvert bear 
only two terminal cones vs three cones present in the 
corresponding scalids of 71 arcticus. The scalids of the 
ensuing 17 circlets of the new species also differ from 
those of the known species because they bear one ter
minal eone, absent in T. arcticus. Priapulids from Apulia 
differ from 71 vanuatensis, in addition to the m uch 
greater length of the tail, also in the morphology of the 
neck region, which is covered with small papillae in the 
new species vs large, smooth plates in T. vanuatensis.

In addition to its smaller size, the species from the 
M editerranean cave can be distinguished from T. re
m anei based on m orphology of tubuli that in 71 
troglodytes are deprived of the peculiar annulations of 
the adhesive element of the latter species. The clavulae 
are also dissimilar in the two species; for instance, the 
head is spherical and the stalk is short in T. troglodytes 
while an oval head and a much short stalk characterize 
the clavulae of 71 remanei (Land, 1982).

Male specimens from the grotta del Ciolo differ from 
male specimens of 71 philippinensis in the morphology
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of the genital area; e.g., they lack the peculiar perigenital 
setulae (cf. Land, 1985, fig. 17; Storch & Alberti, 1988).

Major differences betw een the new  species and T. 
australensis includes the higher number of ventral setae, 
up to 70 in T. troglodytes vs “very few ventral setae” 
(Land, 1985), the major length of the setae (25 pm vs up 
to 15 pm) and the absence of both the over-sized ‘gigan
tic’ flosculus and the uncinate setae reported in the pos
terior ventral end of the males of Australian species.

Fig. 8 - Tubiluchus troglodytes n. sp., larval stage, SEM micro
graphs. A, habitus of a larva with buccal eone and anterior phar
ynx region everted. B, flosculi o f the neck region. C, flosculi of 
the lorica. D, pharyngeal teeth circlets 4-8. E, tooth of circlet 3. F, 
tooth of the 2nd. G, tooth of the 1st circlet. Scale bar: A = 100 pm; 
B, C = 2 pm; D-G = 10 pm.

Differences in several traits allow the discrimination 
of the larvae of the new species from those of T. coral
licola, T. rem anei and T. vanuatensis, the only other 
congeneric species for w hich larval stages have been 
described. Restricting the comparison to the shape of 
the pharyngeal teeth of instars of similar age, larvae of 
T. troglodytes differ from larvae of T. corallicola in the 
morphology of the teeth of the 3rd circlet in that in the 
new species they bear only two vs six basal spines bi
lateral to the strong central spine (cf. Kirsteuer, 1976, 
fig. 17). Larvae of the Italian species and larvae of T. re
manei, differ because the six long spines of the teeth of 
the first circlet are arranged in two bilateral groups in 
the former, w hereas they m ake a single group in the 
latter (cf. Land, 1982). Larvae of the new species differ 
from that of T. vanatuensis because its teeth in the first 
circlet lack the central spine described for the latter 
species (cf. Adrianov & Malakhov, 1991, fig- 17).

We have no doubt that T. troglodytes represent a 
closely related but distinct species, distinguishable from 
other Tubiluchus spp also on distribution and ecologi
cal ground. Tubiluchus arcticus is unusual in its distri
bution at high latitudes, with other congeners being 
largely restricted to the shallow subtidal zone, predomi
nately in coral sands within the tropics or subtropics. 
Tubiluchus australensis was found in a habitat appar
ently similar to that of T. troglodytes, in a deep cave at 6 
m depth, but was from Lizard Island, in the tropical wa
ters of the Great Barrier Reef.

In com paring T. rem anei and T. corallicola, Land 
(1982) found it remarkable that both the adults and lar
vae of congeners from different oceans could be so 
similar morphologically. The similarity among Tubilu
chus spp. was also noted in his descriptions of T. aus
tralensis and T. philippinensis (Land, 1985)- Despite the 
morphological similarity of the species, Land had no 
difficulties in distinguishing the species, based primarily 
on  differences in male specimens.

Similarity among priapulids is not unusual, and many 
extant species have changed little from their fossil rela
tives preserved in the Burgess shale (Conway-Morris, 
1977). Halicryptus higginsi is morphologically similar to 
its congener, H. spinulosus, however it has distinctive 
characteristics and is considerably larger (Shirley & 
Storch, 1999).

Shirley & Storch (1999) predicted that many additional 
macrobenthic and meiobenthic species of Priapulida re
main to be described from a variety of arctic and tropi
cal areas, especially in physically stressed habitats and 
w here predation and com petition might be low. The 
troglodytic habitat of T. troglodytes might be considered 
one with low  predation. Additional specim ens of 
Tubiluchus have been collected elsew here in the 
M editerranean Sea and these may represent unde
scribed species. An undescribed Tubiluchus larva was 
collected from the shallow subtidal of Hawaii (T. C. 
Shirley, unpubl. obs.). We believe that additional unde
scribed Tubiluchus species will continue to be found, 
even in well-sampled regions.
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