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Abstract

A new myriotrochid holothuriaryiyriotrochus(Oligotrochug meteorensispec. nov., has been dis-

1078

covered in a deep-sea sample taken during an expedition with FS 'Meteor' (M 36) off north-west

Africa, together with specimens dolpadia musculusRisso, 1826Hedingia albicans(Théel,
1886) andProtankyracf. brychia (Verrill, 1885). The new species is similarNb (O.) vitreus (M.

Sars, 1866) anill. (O.) clarki Gage and Billett, 1986; it is thoroughly described and detailed mea-

surements of wheel parameters are presented. This is the first record of a myriotrochid holothurian

for the NE Atlantic Ocean south of 40°N.
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Introduction

The benthos of the north-western Africa upwelling area from Cape Blanc to off northern
Morocco has been sampled during four cruises (M 26, M 36, M 44 and M 53) with the

German research vessel 'Meteor' (Thiel 1981) by the means of eight depth transects.

A hitherto unsorted holothurian sample from a deep station taken during cruise M 36
off Cape Blanc in 1975, held at the Zoologische Staatssammlung Miinchen (ZSM), con-

tained in addition tdViolpadia musculusRisso, 1826 (10 specimens, ZSM 20043111),

Hedingia albicangThéel, 1886) (3 specimens, ZSM 20043110) Rratankyracf. bry-

chia (Verrill, 1885) (35 fragments, ZSM 20043109) several fragments of a yet undescribed

myriotrochid holothurian.

The Myriotrochidae Théel, 1877 are a family of apodous, usually infaunal holothuri-

ans that are worldwide distributed in the deep-sea, though few species are also known
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ZOOTAXA from shallow waters. Albeit the bathyal and abyssal north Atlantic Ocean may be one of

the best sampled deep-sea regions concerning myriotrochid holothurians (Belyaev &
Mironov 1982, Gage & Billett 1986), knowledge of this family there is still scarce. The
specimens collected during the cruise M 36 with FS 'Meteor' off Cape Blanc are the first
record of a myriotrochid holothurian from the NE Atlantic Ocean south of 40°N.

Material and Methods

For examination of calcareous deposits small pieces of the body wall were macerated in a
12.5 % Natriumhypochlorite solution, then rinsed several times in distilled water and air-
dried. The calcareous deposits were mounted on slides and analyzed with a Leitz micro-
scope equipped with a video camera (380 USB 2.0 Spacec@m) and the software AxioVi-
sion LE. For SEM examinations the calcareous deposits were transferred to aluminum
stubs, sputtered with gold and studied in a LEO 1430 VP Scanning Electron Microscope.

The wheel-like deposits in the body wall of the Myriotrochidae are an important diag-
nostic feature and a number of measurements and counts have been established to describe
and characterize species (see Belyaev 1970, Belyaev & Mironov 1982, Gage & Billett
1986, Bohn 2005).

Taxonomy

Family Myriotrochidae Théel, 1877
GenusMyriotrochus Steenstrup, 1851
SubgenusOligotrochusM. Sars, 1866

Myriotrochus (Oligotrochug meteorensispec. nov.
(Figs 1A—M, 2)

Material. Holotype @ anterior fragment, ZSM 20043112), 8 paratypes ghterior frag-
ments, 2¢ anterior fragments, 2 juv. [?] anterior fragments, 2 posterior fragments, ZSM
20043108), FS "Meteor", station M 36/99, Agassiz trawl 151, 21°36.2' N, 18°40.6' W,
2786-2843 m, 26.11.1975.

Description. The seven anterior fragments are only few millimeters long and 6.0—
9.2 mm wide (close to the calcareous ring). The larger of the two posterior fragments is
about 25 mm long. The anterior fragments are circular to slightly oval in cross-section, the
posterior fragments have a slightly tapering posterior end.

There are 12 conical tentacles with 4-5 pairs of lateral digits. Both, the left and right
lateral interradius have three tentacles, while all other interradii only have two. The tenta-
cles lack calcareous deposits.
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FIGURE 1. Myriotrochus(Oligotrochug meteorensispec. noW(A—C) Calcareous ring of holotype (all to the
same scaleA) Dorsal view (dir: dorsal interradial plate, rdr: right dorso-lateral radial pi@g)eft lateral
view (lvr: left ventro-lateral radial plate}C) Ventral view (vr: ventral radial plate)D—I) Individual plates of
calcareous ring of a paratype, outer (top) and anterior (bottom) view (all to the samgBr&lejsal interra-
dial plate.(E) Right dorso-lateral radial platé~) Right lateral interradial platéG) Left ventro-lateral radial
plate.(H) Right ventral interradial plate (anterior process damagpdyentral radial plate(J) Madreporite
body (small basal piece broken offKk—M) Wheel deposits of body wall from paratyp@s) Detail of a
wheel, rim with bifid teeth(L) Small wheel lacking branched spokésl) Common large wheels with
branched spokes.
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According to Smirnov (1999), the last-mentioned three species have wheel depositgOTAXA
with a hub perforated by a more or less complete circle of holes and a calcareous ri
where the ventral pieces are less than two times as high as the dorsal pieces (not known in
M. (O.) rotulus). In contrastM. (O.) meteorensisM. (O.) vitreusandM. (O.) clarki have
wheels without perforations on the hub and the ventral pieces of the calcareous ring are
about two times higher than the dorsal piets=e Heding 1935, Gage & Billett 1986,

Smirnov 1999). Though quite similar, the new species also differs in several characters
from M. (O.) vitreusandM. (O.) clarki.
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FIGURE 2. Myriotrochus (Oligotrochug meteorensispec. novWheel parameters and size distribution of
wheel diameters (D, pmynnumber of wheels), with plots of the number of spokgsrlombus), number of
teeth (g circle), and the diameter of the hulp,(dm: triangle) in relation to the wheel diameter. Linear regres-
sion of n, iy and ¢, pm on D, um are shown, wherg=6.65 + (0.03 x D, pm), r2 = 0.22, p < 0.0001:=n
19.44 + (0.04 x D, um), r2 = 0.17, p < 0.0004,; jgm = -31.81 + (0.37 x D, pm), r2 = 0.47, p < 0.0001. (Wheel
diameter size classes: 10 um.)
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TABLE 1. Myriotrochus (Oligotrochug meteorensispec. nov. Means, standard deviations (in parentheses)
and range of wheel parameters for seven specimens. D, pm: diameter of whéel, diameter of hub

expressed as a percentage of total wheel diamegteymber of spokesggng, %: ratio of branched spokes to
spokes, p number of teeth, It, %: length of teeth expressed as a percentage of total wheel diameter, s/t, %: ratio
of spokes to teeth.

Parameter Specimen
ZSM ZSM 20043108
20043112
JMB-01314 JMB-01317 JMB-01319 JMB-01309 JMB-01313 JMB-01318 JMB-01316
(n=31) (n=31) (n=31) (n=11) (n=30) (n=21) (n=22)
D,um  253.9 (+27.9272.6 (+38.5262.0 (+28.0244.5 (+21.1256.8 (+16.4) 256.1 269.0

157-299  111-315  131-298  201-275 208-293  (+17.5)  (+24.0)
222-294  182-316

dh, % 21.8 (+1.4) 24.8 (+4.6) 22.0 (+2.0) 20.5 (+2.6) 25.3 (¥2.2) 28.9 (+2.4) 31.1 (+2.7)
19.3-25.0 19.3-34.8 17.5-26.1 17.4-26.6 20.2-28.7 23.9-35.0 25.4-36.3

Ns 14.6 (+1.2) 14.6 (¥1.6) 13.7 (+1.5) 12.1(+1.3) 13.3 (+1.8) 13.5 (+1.3) 14.6 (+1.4)
13-17 11-18 11-17 10-14 11-17 11-16 13-18
NeyNs % 915 (+18.4) 95.2 (+17.6) 95.0 (+17.8) 92.4 (+22.0) 100  94.2 (+11.5)75.8 (+31.6)
0.0-100  0.0-100  0.0-100  23.1-100 61.5-100  0.0-100
Ny 30.6 (+2.0) 30.2 (+1.9) 29.1 (+2.3) 25.2(+2.4) 28.2 (+2.1) 30.0 (+2.2) 30.4 (¥2.1)
26-34 25-34 25-33 21-29 25-33 25-34 25-33
It, % 10.4 (+0.7) 11.7 (+0.8) 13.1(x0.8) 11.3 (+1.4) 12.4 (x0.6) 11.3 (+0.7) 9.3 (+0.6)

9.1-12.1 9.8-13.1 11.5-15.2 9.5-143 114-135 9.5-124 8.3-10.3

sit, % 47.8 (+3.3) 48.4 (+4.4) 47.3 (+4.9) 48.3 (+5.5) 47.2 (+4.8) 45.2 (+3.6) 48.5 (+3.4)
39.4-53.3 36.4-56.7 34.4-57.1 385-619 355-53.8 39.3-52.0 41.9-54.8

The wheels oM. (O.) vitreusare considerably smaller, with a diameter ranging from
55 to 95 um (Dstergren 1902, Heding 1935) compared to those folvhd@) meteoren-
sis which have a mean diameter of 260.6 um (range: 111-316 um, see Tab. 2). Other
wheel parameter separating both species are the number of teeth, which usually is lower in
M. (O.) vitreusand the ratio of spokes to teeth, which is considerably higihér (@.) vit-
reus(see Tab. 2). A character, both species have in common are their tentacles with four to
five pairs of lateral digits.

Myriotrochus (O.) clarki differs by several wheel parameters from the new species
(see Tab. 2). Most obvious is the smaller size of the wheel deposits, which have a mean
diameter of 121.7 um and range from 56 to 244 um (Gage & Billett 1986) compared to
those found iM. (O.) meteorensigmean: 260.6 um, range: 111-316 um). Also the mean
number of spokes and teeth per wheel are lowist. if©.) clarki (see Tab. 2). The size dif-
ferences observed in the wheels of both species cannot be ascribed to size differences of
the investigated material, because the current specimens (calcareous ring diameter: 6.0—
9.2 mm) are within the range of the specimens described by Gage & Billett (calcareous
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ring diameter: 1.6—9.2 mm). Furthermore, both species differ in their tentacle morphologygooTAxA

Myriotrochus(O.) clarki has two pairs of lateral digits per tentacle (Gage & Billett 1986), @-)
while the new species has four to five pairs.

TABLE 2. Myriotrochus (Oligotrochug meteorensispec. nov. Means, standard deviations (in parentheses)
and range of wheel parameters of the new species compared to the wheel pararivetéis) alarki (data
from Gage & Billett 1986) antil. (O.) vitreus (data from @stergren 1902). D, um: diameter of whegl/d

diameter of hub expressed as a percentage of total wheel diargetemnber of spokes,ggns, %: ratio of
branched spokes to spokeg,mumber of teeth, It, %: length of teeth expressed as a percentage of total wheel
diameter, s/t, %: ratio of spokes to teeth.

Parameter Species
M. (O.) meteorensis M. (O.) clarki M. (O.) vitreus
(n=177)
D, um 260.6 (+27.9) 121.7 70-80
111-316 56-244 55-95
dy, % 24.9 (#4.3)
17.4-36.3
Ng 13.9 (+1.6) 12.8
10-18 10-18 11-16
Ngy/Ns, %0 92.8 (£19.5)
0.0-100
Nt 29.4 (£2.5) 27.4
21-34 21-34 17-26
It, % 11.5 (x1.4)
8.3-15.2
sit, % 475 (x4.4) 49.4
34.4-61.9 37.9-75.0 55-60

There can be little doubt, that both species are closely related. Some presumable syn-
apomorphic features are their unique wheel deposits. (1) Spokes are fused in their proxi-
mal part with their neighbors, thus enlarging the hub. (2) Close to the rim spokes branche
into two. (3) The teeth projecting from the rim of the wheel often are bifid. According to
Gage & Billett (1986) these characters are only present in the larger wheéls(©f)
clarki, while they are found in nearly all wheelsMf (O.) meteorensisvith a diameter
larger than 210 um. Out of 177 wheels measured, there were only 4 wheels which had no
branched spokes, and each one, with only 1, 2 or 3 branched spokes. Five of these seven
wheels have a diameter of less than 210 um. Similar to small whekls ({@.) clarki,
small wheels irM. (O). meteorensisnay lack this character, though all of them have bifid
teeth projecting from the rim.
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Myriotrochus(O.) clarki has been found off NW Ireland and off NW United Kingdom
at depths between 1040 and 2907 m (Gage & Billett 1986, Hat\ady1988). Recently, it
also has been described from off NW Spain, at a depth of 480-520 m (Smirnov 1999).

In conclusion M. (O.) meteorensisnay be distinguished from the closely relaktd
(O.) clarki by its tentacles, which bear four to five pairs of lateral digits, instead of only
two in the latter species, and by its considerably larger wheels.

Distribution. Only known from the type locality, off NW Africa, NE Atlantic Ocean,
2786-2843 m.

Etymology. The namemeteorensisiefers to the German research vessel FS "Meteor"
the service of which contributed much to our current knowledge on marine biodiversity.
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