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Tetranchyroderma bypopsilancrum n.sp.
Figs 13, 14

Tetranchyroderma sp. 1, Schrom, 1972: p. 303, fig. 6.

Diagnosis - A Tetranchyroderma, with an adult length to 625 um;
PhJIn at U19; body with parallel sides and a short, bilobed caudum.
Sensory hairs are evenly spaced, forming lateral and dorsolateral
columns from about U05 to U99. Glands are numerous, 32-34 per
side, and unevenly spaced along the length of the body. Cuticular ar-
mature of small tetrancres, usually restricted to longitudinal strips or,
even further, to lateral epaulets in the pharyngeal region. Adhesive
tubes: TbA, 5 per side, one medial at U06 and 4 lateral at U05-U07;
TbL, 24 per side, a small one at U08 and 23 larger tubes, evenly

Fig. 13 - Tetranchyroderma bypopsilancrum n.sp, A, dorsal view,
showing the pattern of extensive cuticular armature characteristic of
Adriatic specimens, and one pattern of feet; B, dorsal view showing
details of the body conformation, two patterns of reduced cuticular
armature characteristic of spccimens from the Tyrrhenian and
Ligurian coasts, as well as the cephalic, and the lateral and dor-
solateral sensory hairs, the glands, and the lateral (TbL) and posterior
(TbP) adhesive tubes, with a second pattern of feet; C, ventral view,
showing details of the oral opening, digestive tract and anus, the
male and female reproductive systems, the ventral locomotor ciliary
field and the anterior (TbA), lateral (TbL) and posterior (TbP)
adhesive tubes; D, a tetrancre with separate scale bar.
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spaced in the intestinal region from U22 to U93; TbD and TbV ab-
sent; TbP, 4 per side, 2 forming one foot of the bilobed caudum and
the other 2 flanking the foot medially: Ventral locomotor cilia: a con-
tinuous field of transverse rows covering the entire ventral surface.
Reproductive system: testis on right, egg dorsal and central.

Etymology - The name refers to bareness that results
from a reduction in hooked spines (in this case tetran-
cres) on the dorsal body surface (bypo, Gk. less than;
psilos, Gk. bare; ankyra, Gk. hook).

Description - The description is based on an adult
specimen, 625 um in total length. Pharynx 122 pum in
length, in this family to be measured from the ventral bor-
der of the oral opening to the pharyngeo-intestinal junc-
tion; pharyngeo-intestinal junction at U19. Body elongate,
with more or less parallel sides and a short, bilobed
caudum; widths of oral opening/at neck/trunk/caudal base
are as follows: 58/48/60-72/24 um at UO03/U06/
U29-87/U97, respectively. Sensory hairs include a fringe of
short hairs around the oral opening (5-6 um in length); and
many longer hairs on the oral hood (16-28 um in length);
other sensory hairs form lateral (ca. 26 per side, U04/U97)
and dorsolateral (ca. 20 per side, U05-U99) columns that
are evenly spaced within columns, but differ between
columns; individual hairs are usually 15-18 um in length
laterally or 22-25 um in length dorsolaterally. Glands are
numerous, 32-34 per side, and unevenly spaced laterally
to dorsally along the length of the body from U07 to U97;
glands vary in size (6-13 um) and shape.

Cuticular armature: thick tetrancres, with nearly
straight tines, half again as tall as wide; small (ca. 4 um
from one tine to its opposite, as measured from above),
but appearing even smaller relative to the overall body
size, restricted in this specimens to lateral epaulets in the
pharyngeal region with perhaps 18 ancres per sides (see
the left side of the specimen in Fig. 13B, dorsal view).
Different patterns of cuticular armature were also obser-
ved: cf. Remarks.

Adbesive tubes: there are 5 anterior tubes (TbA) per side,
inserting directly on the body surface, one medial at UG,
11 um in length, and 4 somewhat more lateral at U05-U07,
10 um in length. There are 24 lateral tubes (TbL) per side,
a small one at UO08, 10-11 um in length, and 23 larger
tubes, evenly spaced in the intestinal region from U22 to
U93, 19-22 um in length. Dorsal (TbD) and ventral (TbV)
tubes are absent. The caudum indents medially to U98 and
is formed from two feet, with fleshy lobes proximally and
2 adhesive tubes (TbP) distally that are fused at their bases;
the feet usually lack the thinner mid-dorsal tube which
projects beyond them from between and is characteristic
of many species in the family; 2 additional posterior tubes,
8 um in length, flank each foot medially.

Veniral ciliation: a continuous field of cilia arranged in
transverse rows that covers the entire ventral surface
from the anterior adhesive tubes to the base of the caudal
feet; individual cilia are 16-20 um in length.

Digestive tract: the oral opening is broad (52 um in
width), with oral hood extending forward above the
mouth from UO0O to U04; the pharynx narrows over its
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Fig. 14 - Tetranchyroderma bypopsylancrum n. sp. From left to right: ventral view of the head, S.E.M., x640; and two different patterns of the

cuticular armature, S.E.M., x320.

anterior half to 16-18 um, its pores opening basally at
U17; the intestine is broad (24-28 um) over most of its
length, narrowing somewhat to the rear (7 um); the anus
opens ventrally at U91.

Reproductive tract: simultaneous hermaphrodites; a
solitary elongate testis occurs on the right side (viewed
from above); it appears to open to the exterior just
behind the anus; neither the caudal organ nor the frontal
organ were seen; the egg (108 x 40 um; germinal vesicle
13 pm in diameter) is situated mid-dorsally above the
middle third of the intestine.

Distribution: Type locality - TUSCANY: Mortelliccio
(lat. 42°, 56’ N; long. 10°, 41’ E], the beach being ap-
proached by means of a coastal road that parallels State
Route 1, some 4 km northwest of Follonica [5]. Other
locations: Alberoni (L), Alimini (S), Donoratico (S),
Feniglia (L), Paestum (S), Peschici (S), Torregaveta (S),
Baia Verde (S), Vieste (S) [see Fig. 1 and Table I in this
paper and Table I in Hummon et al., 1992].

Ecology: Frequency of occurrence - sparse in fine lit-
toral sands, but sparse to occasional in fine to medium
sublittoral sands, at 1.5 to 3 m water depth, along the en-
tire coast of Italy; Abundance - often numerous to
prevalent in samples where found.

Remarks - We regard this species to be identical with
Spec. I of Schrom, 1972: p. 303, Fig. 6, based on similar
patterns of anterior (TbA), lateral (TbL) and posterior
(TbP) adhesive tubes. His specimens had a pharynx
slightly shorter than ours, in animals half the length, with
several fewer TbL than ours, but with 6 TbP between the
caudal feet compared with the 4 in our specimens, and
no glands. Our specimens had tetrancres of comparable
size, but the pattern varied considerably — from extensive

lateral and sometimes medial stripes (we saw no diagonal
or transverse stripes) to abbreviated lateral stripes or
small epaulets of 18-36 ancres per side in the pharyngeal
region (compare the two sides of our Fig. 13B, dorsal
view, the right side in this respect being more like spec.
II of Schrom, 1972: p. 306, Fig. 8). Several of our
specimens had only one or two ancres per side (not
figured), and a few were entirely devoid of ancres (also
not figured, specimens being identified by means of
adhesive tube numbers/pattern). [t was usual for
Tyrrhenian and Ligurian specimens to be more scantily
clad than those from the Adriatic. One of our specimens
had only 3 TbP between the caudal feet, while another had
the third dorsal tube protruding from between the toes of
each foot (see Fig. 13B) that is characteristic of the genus.

Taxonomic affinities - Tetranchyroderma hypopsilan-
crum clearly belongs to the enigmatic group of species
that are scantily clad with ancres (those we call «bikini-
‘trichs»). These species as we conceive them are mor-
phologically variable, but within certain limits. They are
more variable with respect to the numbers than the pat-
tern of adhesive tubes, but they may be quite variable
with respect to both the extent and pattern of their an-
crous covering (or lack thereof). The only other species
thus far described from this group is 7. boadeni Schrom
in Riedl, 1970, which differs from 7. hypopsilancrum in
the pattern of both TbA and TbL, as well as in the pat-
tern, though not the extent, of its ancrous covering.
Specimens of 7. boadeni we have seen fit Schrom’s
description quite closely, with tubes of the anterior series
all pointing forward and tubes of the lateral series being
spread sparsely throughout the pharyngeal region,
though with minor variabilities in the pattern, less so for
the extent, of tetrancres dorsally.
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Tetranchyroderma pachysomum n.sp.
Fig. 15

Diagnosis - A Tetranchyroderma, with an adult length to 300 um;
PhJIn at U48; body thick, with inflated trunk and a short, bilobed
caudum on either side of an indented posterior. Sensory hairs are
evenly spaced, forming lateral and dorsolateral columns from about
U07 to U93. Glands are few (12 per side), large and concentrated in
the intestinal region. Cuticular armature of tetrancres, small at both
ends of the body, but large in the middle. Adhesive tubes: TbA, 9 per
side, one medial at U13 and a cluster of 8 lateral at U13-U15; TbL, 45
per side, a small one at U17 and 44 larger tubes, more or less evenly
spaced in the trunk region from U27 to U95; TbD, 1 per side, robust,
at U23; TbV, 6 per side in a cluster at U83-U87; TbP, 6 per side, 2 + 1
forming one foot of the bilobed caudum and the other 3 flanking
each foot medially. Ventral locomotor cilia: a continuous field of
transverse rows covering the entire ventral surface. Reproductive
system: testis on right, egg dorsal and central.

Etymology - The name refers to the thick, robust ap-
pearance of this species (pachys, Gk. thick; soma, Gk.
body).

Description - The description is based on but a single
adult specimen, 250 um in total length. Pharynx 80 um in
length, pharyngeo-intestinal junction at U48. Body short,
thick, with inflated trunk that narrows quickly to the

Fig. 15 - Tetranchyroderma pachysomum n.sp. A, dorsal view,
showing details of the body conformation, the paticrn of cuticular
armature ont the right half of the body, the lateral and dorsolateral
sensory hairs, the glands, and the lateral (TbL), dorsal (TbD) and
posterior (TbP) adhesive tubes; B, ventral view, showing details of
the oral opening, digestive tract and anus, the male reproductive
system, the ventral locomotor ciliary field and the anterior (TbA),
lateral, dorsal, ventral and posterior adhesive tubes; C, a tetrancre.
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base of a short, bilobed caudum on either side of
posterior that is indented medially; widths of oral
opening/at neck/trunk/caudal base are as follows:
60/55/88/25 um at U08/U14/U55/U96, respectively. Sen-
sory hairs include a fringe around the oral opening (ca. 6
um in length dorsally, 2 um ventrally) and a second row
just behind the leading edge of the oral hood (ca. 12 um
long), with several of varying lengths aggregated laterally,
one pair at U07 being longer (24 um) and of stouter con-
struction than the others, and 1 longer hair (9 um in
length) inserted in front of the lateral anterior adhesive
tubes ventrally; other sensory hairs form lateral (10 per
side, U10-U93) and dorsolateral (10 per side, U07-U93)
columns that are evenly spaced within columns; in-
dividual hairs are ca. 9 um long in the lateral columns and
20 wm in the dorsolateral columns. Glands are few, 12
per side, large in size (up to 15 x 10 pum), irregular in
shape, and concentrated laterally in the intestinal region
from U41 to U89.

Cuticular armature: thin, delicate tetrancres, with
nearly straight tines, nearly twice as tall as wide; small
(ca. 2 um from one tine to its opposite, as measured from
above) at both ends, but large (ca. 7 um) throughout most
of the middle portion of the body.

Adbesive tubes: there are 9 anterior tubes (TbA) per
side, inserting directly on the body surface at U13-U15;
one 5 um in length occurs medially, and cight 5-7 um in
length occur laterally, seven forming an arc that faces
from front around to side, with the eighth in the center.
There are 45 lateral tubes (TbL) per side, one 5 um in
length occurring at U17, and 44 others varying in length
from 5 to 17 um (mostly 8-12 um) occurring more or less
evenly spaced in the trunk region from U27 to U95.
There is one dorsal tube (TbD) per side, robust, 12 um in
length, and located laterally at U23. There are 6 ventral
tubes (TbV) per side, 6-7 um in length, which form a
cluster laterally at U83-U87 that is directed diagonally
outward to the rear. The caudum indents medially to U94
between and even beyond the two feet from which it is
formed; each foot lacks fleshy lobes, being comprised
solely of two adhesive tubes (TbP) that are fused at their
bases, with a thinner mid-dorsal tube projecting beyond
them from between; 3 additional posterior tubes, 5-8 um
in length, flank each foot medially.

Ventral ciliation: a continuous field of cilia arranged in
transverse rows that covers the entire ventral surface
from just behind the anterior adhesive tubes to the base
of the caudal feet; individual cilia are short, ca. 6 um in
length.

Digestive tract: the oral opening is broad (56 pm in
width), with oral hood extending forward above the
mouth from UOO to Ull; the pharynx narrows over its
anterior half to 18-20 wum, its pores opening basally at
U40; the intestine is broad (20-28 um) over most of its
length, narrowing somewhat to the rear (14 um); the anus
opens ventrally at U83.

Reproductive tract: probably protandric, later
simultaneous, hermaphrodites; a solitary elongate testis
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occurs on the right side (viewed from above); it appears
to connect with a medial caudal organ and a frontal organ
that lies on the same side as the testis; caudal and frontal
organs are both very compact, the former bulbous, the
latter elongate with an opening to the fore; no egg was
seen, either because one had not yet been produced or
because one had just been laid and another had not yet
been produced.

Distribution: Type locality - TUSCANY: Secche della.

Meloria [lat. 43°, 32’ N; long. 10°, 16’ E], off Leghorn
[Livorno] (S). Other locations: Leuca (M), Zuccale (M) [see
Fig. 1 in this paper and Table I in Hummon et al., 1992].

Ecology: Frequency of occurrence - sparse in medium
to coarse sublittoral sands, at 1.5 to 4 m water depth,
along the west and south coasts of Italy; Abundance -
scarce in samples where found.

Remarks - The specimen found off Leuca was 300 um
in total length and was simultaneously hermaphroditic,
having both testis and an egg. Particular care must be
given to determining whether or not ventral adhesive
tubes occur in specimens of this genus, as they are dif-
ficult to resolve without a combination of differential in-
terference contrast optics and good specimen
preparations.

Taxonomic affinities - Tetranchyroderma pachysomum
is most closely related to 7. littoralis Rao, 1981 and T.
thysanogaster Boaden, 1965 in having both tetrancres
and rows or clusters of TbV. All three are robust species,
but 7. littoralis and T. thysanogaster both lack the an-
terior TbD and the medially indented posterior end. T
littoralis alone of the three species lacks caudal feet
altogether, while 7. thysanogaster has a relatively shorter
pharynx than 7. pachysomum.

Tetranchyroderma thysanophorum n.sp.
Figs 16, 17

Diagnosis - A Tetranchyroderma, with an adult length to 460 pm;
PhjIn at U35; body elongate, trunk moderately inflated, with a short
bilobed caudum. Sensory hairs are evenly spaced, forming lateral,
dorsolateral and dorsal columns from about U08 to U97; 8 elongate
filaments trail from the trunk on either side at U58-U92. Glands are
many (36-38 per side), variable in size and scattered in lateral and
dorsal columns from U10-U95. Cuticular armature of pentancres
with an elongate central tine, small at both ends of the body, but
medium in the mid-section. Adhesive tubes: TbA, 6 per side, one
medial at U10 and a cluster of 5 lateral at U09-U11; TbL, usually ca.
44 per side, a small one at Ul4 and 43 larger tubes, more or less
evenly spaced in the trunk region from U24 to U94; TbD absent;
TbV, 1 per side, long, posteriorly directed, inserting at U69; TbP, 5
per side, 2 forming one foot of the bilobed caudum and the other 3
flanking each foot medially. Ventral locomotor cilia: a continuous
field of transverse rows covering the entire ventral surface.
Reproductive system: testis short, on right; egg dorsal in mid-
intestinal region, on left.

Etymology The name refers to the fringe of filaments
that are borne along the lateral edges in the posterior
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Fig. 16 - Tetranchyroderma thysanopborum n.sp. A, dorsal view,
showing details of the body conformation, the pattern of cuticular
armature on the right half of the body, the lateral, dorsolateral and
dorsal sensory hairs, the glands, and the lateral (TbL) and posterior
(TbP) adhesive tubes; B, ventral view, showing details of the oral
opening, digestive tract and anus, the male and female reproductive
systems, the ventral locomotor ciliary field and the anterior (TbA),
lateral, ventral (TbV) and posterior adhesive tubes; C, a pentancre.

Fig. 17 - Tetranchyroderma thysanopborum n. sp., n. sp., habitus.
Nomarski optics, x160.
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third of the trunk in this species (thysanos, Gk. fringe;
phoreus, GKk. bearer).

Description - The description is based on an adult
specimen, 460 um in total length. Pharynx 125 pum in
length; pharyngeo-intestinal junction at U35. Body
elongate, moderately inflated trunk that narrows
gradually to the base of a short, bilobed caudum; widths
of oral opening/at neck/trunk/caudal base are as follows:
64/46-48/66/22 um at U06/U17-48/U72/U96, respectively.
Sensory hairs include a fringe around the oral opening
(5-7 um in length) and a second transverse row just
behind the leading edge of the oral hood (ca. 15 pm
long), with several of varying lengths aggregated laterally,
one pair at U04 being longer (32 wm) than the others, and
1 thicker hair (18 wm in length) inserted in front of the
lateral anterior adhesive tubes ventrally; other sensory
hairs form lateral (20 per side, U08-U96), dorsolateral (20
per side, U09-U98) and dorsal (10 per side, U06-U94)
columns that are evenly spaced within columns; in-
dividual hairs are 16-22 um long in the lateral and dorsal
columns and 24-28 um in the dorsolateral columns. Eight
elongate filaments, 35-45 um in length, trail from the
trunk on either side at U58-U92. Glands are many, 36-38
per side, large in size (up to 15 x 10 um), irregular in
shape, and concentrated laterally in the intestinal region
from U41 to U89.

Cuticular armature: thin, delicate pentancres, with
nearly straight tines, nearly twice as tall as wide, but in
most specimens with the central tine exceeding the
surrounding four by one fourth their length; small (ca.
2-3 um from one tine to its opposite, as measured from
above) at both ends of the body, but larger (ca. 5-6 pm)
throughout most of the middle portion of the body; an-
terior most border of ancres forms more or less a trans-
verse row, posterior most ancres extend onto the

caudum.
Adbesive tubes: there are 6 anterior tubes (TbA) per

side, inserting directly on the body surface at U09-U11;
one 7 um in length occurs medially, and five 8-13 um in
length occur laterally, forming an arc that faces from
front around to side. There are 44 lateral tubes (TbL) per
side, one 11 um in length occuring at U14, and 43 others
varying in length from 8 to 17 um (mostly 12-15 um) oc-
curing more or less evenly spaced in the trunk region
from U24 to U94 (see the right side of the specimen in
Fig. 11, dorsal view). Dorsal tubes (TbD) are absent.
There is one ventral tube (TbV) per side, 25 um in length,
which is difficult to see because it lies longitudinally just
inside the lateral trunk wall, inserting at U69. The
caudum indents medially to U97 and is formed by two
feet, with fleshy lobes proximally and 2 adhesive tubes
(TbP) distally that are fused at their bases; the feet lack
the thinner mid-dorsal tube which projects beyond them
from between and is characteristic of many species in the
genus; 3 additional posterior tubes, 5-9 um in length,
flank each foot medially.

Ventral ciliation: a continuous field of cilia arranged in
transverse rows that covers the entire ventral surface
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from just behind the anterior adhesive tubes to the base
of the caudal feet; individual cilia are short, ca. 14 um in
length.

Digestive tract: the oral opening is broad (60 pm in
width), with oral hood extending forward above the
mouth from U0QO to U08; the pharynx narrows over its
anterior half to 22 um, then expands gradually to 28 pm,
its pores opening basally at U33; the intestine narrows
gradually throughout its length (20 um in front to 8
behind); the anus opens ventrally at U92.

Reproductive tract: simultaneous hermaphrodites; a
solitary testis, of relatively short length, occurs on the
right side (viewed from above); it connects with a medial
caudal organ and that to a frontal organ which lies on the
left side with the egg; caudal organ is oblong (25 x 17
um), with a longitudinal channel inside that has cross-
striated walls, and exits just behind the anus at U94; fron-
tal organ is large (84 x 27 um posteriorly to 38 anteriorly),
diffuse and sac-like, with an interior cavity that may con-
tain sperm, its fore end extending to encompass the rear
of the egg; the egg (90 x 42 pum; germinal vesicle is
oblong, 14 x 8 um) is situated dorsally on the left side
above the middle of the intestine.

Distribution. Type locality - TUSCANY: Castiglione
della Pescaia [lat. 42°, 45’ N; long. 10°, 51’ E], west of
Grosseto [S]. Other locations: Lacco Ameno (M), S. An-
drea (S), Bagnetielli (M), Biodola (S), Camerota (S), Cefa-
[t (S), Fetovaia (S), Spiaggia degli Inglesi (M), Ischia por-
to (S), Lacona (S), Mortola (S), Pozzuoli (S), Recisello
(S), Scissura (S), Serapo (S), Zuccale (M) [see Fig. 1 and
Table I in this paper and Table I in Hummon et al.,
1992].

Ecology: Frequency of occurrence - occasional in fine
to coarse gravely sublittoral sands, at 1.5 to 6 m water
depth, along the Tyrrhenian coast of ltaly; Abundance -
often numerous and sometimes prevalent in samples
where found.

Remarks - This is another species that shows con-
siderable variability in a few characters. The specimen
described was typical, having 43 TbL in the main series,
with only 3 of those anterior to the PhJIn (see the right
side of the specimen in Fig. 11, ventral view); other
specimens had 4 to 5, or even as many as 11 anterior to
the PhJIn, with as many as 51 in the main series (see the
left side of the same figure). Some specimens had as
many as 7 TbA and 12 TbP inserting between the caudal
feet (not figured). As in Tetranchyroderma hypopsilan-
crum, a few specimens of 7. thysanopbhorum had the
third dorsal tube protruding from between the toes of
each foot (not figured). In most specimens, the central
tine of the pentancre exceeded the other four in length
by one fourth (see Fig. 11C, lower), but in a few
specimens the central tine was nearly twice as long as the
others (not figured), while is some specimens the tines
were all of the same length (see Fig. 11C, upper). The
number of lateral trunk filaments was usually 8, but only
4 10 6 could be located in a few specimens.
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Taxonomic affinities - Tetranchyroderma thysano-
phorum in its typical form is the only species that lacks
(1) head tentacles, has (2) trailing trunk filaments, (3) pen-
tancres whose mid-tine exceeds the others in length,
lacks (4) TbL over most of the pharyngeal region and (5)
TbD entirely, has (6) a single TbV per side, and has (7) a
prominent caudum with feet each comprised of two
fused tubes, and with 6 tubes in the medial space. T.
suecicum Boaden, 1960 and 7. quadritentaculatum
Todaro et al., 1992 both have (1) head tentacles; no other
species thus far described has (2) trailing trunk filaments;
only 7. polyacantbum Remane, 1927 of species thus far

described has (3) pentancres whose mid-tine exceeds the
others in length; 7. birtum Luporini et al., 1973a, T.
megastomum (Remane, 1927) and 7. polypodium
Luporini et al., 1971 have (4) TbL over most of the
pharyngeal region and (6) lack TbV entirely, while 7.
coeliopodium Boaden, 1963 and T. pacificum Schmidt,
1974 both have (6) multiple TbV per side and have (7) the
third dorsal tube protruding from between the toes of
each foort.
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