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Axiothella isocirra, a new species of Maldanidae (Annelida: Polychaeta)
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Abstract.—A new species of Maldanidae (Anneclida: Polychaeta),
Axiothella isocirra, is described from soft bottom samples taken at shallow
depth at Blue Ground Range, Belize. The new species is characterized by
a combination of few chaetae in the anterior setigers, the presence of four
achaetous preanal segments and the equal length of the pygidial cirri.
Variability of certain characters is shown, and its utility for taxonomy is

discussed.

During a two week visit to Carrie Bow
Caye, Belize in July 2002, a few mal-
danids (Annelida: Polychaeta) were col-
lected. Light microscopical and scanning
electron microscopical (SEM) investiga-
tions revealed that some of the individuals
belong to a hitherto undescribed malda-
nid species.

The taxonomy of maldanids is based
mainly on morphology of the head, total
number of segments, chaetal structure,
shape of the pygidium, and position of the
anus (Rouse & Pleijel 2001). The recogni-
tion of the new species described herein
additionally depends on quantitative char-
acters such as numbers of chaetae in
certain setigers. Those characters can
show intraspecific variability in maldanids
(Pilgrim 1977, Mackie & Gobin 1993) and
have to be applied with care in taxonomy.

Materials and Methods

Type specimens (holotype and three
paratypes) were collected in littoral soft
bottom areas of Blue Ground Range
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(Belize) at 8 to 10 m depths. Samples
were taken using a Van Veen grab in July
2002. The sediment was sieved and the
animals were fixed in 7% formalin and
preserved in 80% ethanol. The holotype
and one paratype were prepared for
SEM. They were dehydrated in an
ethanol series, critical point dried in
a Balzers CPD 030, and coated with gold
in a Balzers SCD 050. Micrographs were
taken using a Hitachi S 450 and a FEI
Quanta 200 SEM. The remaining two
paratypes were investigated with a Leica
MZ 16 A stereo microscope. The holo-
type has been deposited at the Museum
fir Naturkunde der Humboldt Universi-
tat zu Berlin (Germany).

Axiothella isocirra, new species
Figs. 1-3

Material examined.—Caribbean Sea,
Belize, Blue Ground Range, Holotype
(ZMB Vermes Generalkatalog Freile-
bende Wiirmer 11222a-c) and three para-
types (ZMB Vermes Generalkatalog Frei-
lebende Wiirmer 11223a-b and collection
Free University Berlin), coll. C. Bleidorn
and H. Hausen, 1 Jul 2002.
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Fig. 1. Axiothella isocirra (SEM). A, head from lateral with everted pharynx (ph). B, head from dorsal
showing nuchal organs (n). C, pygidium with ventral valve (vv). D, hind end from dorsal. E, setiger 1 with
notochaetae in transverse double row and two neuropodial hooks. F, setiger 9 with notochaetae in
transverse double row, 10 ventrally pointing neuropodial hooks and ventral slit-like opening (so). G, setiger
16 with notochaetae in longitudinal double row and 10 ventrally and slightly anteriorly pointing neuropodial
hooks. H, apical part of posterior (apc) and anterior (aac) notochaetae from setiger 14. I, neuropodial hook
from setiger 9. K, neuropodial hook from setiger 3. L, notopodium of setiger 10 with
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Fig. 2. Axiothella isocirra. Redrawings from holotype. A, anterior end, lateral view. B, cephalic plate
from dorsal. C, Pygidium from posterior. D, neuropodial hook from midbody region.

Description—Holotype. Body 23 mm
long, 0.5 to 1 mm wide, cylindrical in
cross-section without color pattern in
alcohol. With achaetous head, 18 setigers,
4 achaetous preanal segments, and pygid-
ial funnel. Prostomium slightly longer
than wide (0.9 mm long; 0.7 mm wide).
Cephalic plate well developed, elliptical
with entire, not incised, rim (Figs. 1A, B,
2B). Palpode tongue shaped (Figs. 1B,
2B). Nuchal grooves long, parallel, slight-

ly outward curved anteriorly (Figs. 1B,
2B). Ventral side of prostomium with
several pigment spots. Everted pharynx
sac-like with numerous papillae (Figs. 1A,
2A).

All setigers biramous with interramal
ciliary brushes between noto- and neuro-
podia. Parapodia situated anteriorly in
setiger 1 to 7, in middle of setiger 8, and
posteriorly from setiger 9 onward. Both
rami without appendages. Notopodium

<«

transverse row of anterior chatae (ac) and bundlelike arrangement of posterior chaetae (pc). M, detail of
anterior (ac) and posterior feather-like (pc) notochaetae in setiger 10. a, anterior; an, anus; cr, cephalic rim;
d, dorsal; ne, neuropodium; no, notopodium; p, posterior; v, ventral.
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—— holotype with 15 pygidial cirri, 23 mm bodylgth

—&— paratype lwith 19 pyqidial cirri, 39 mm bodylgth

Fig. 3.

with low lobe in setiger 1 to 3 (Fig. 1E)
but with higher and conical lobe in setiger
4 to 18 (Fig. IF, G). Neuropodium
without lobe in setiger 1 to 3 but with
low torus in setiger 4 to 18. All achaetous
preanal segments without notopodial lobe
but with weak neuropodial torus. Inter-
ramal ciliary brushes present dorsal to
neuropodium in all four preanal seg-
ments.

Notochaetae form alternating double
row in all setigers, except setiger 1.
Double row in dorso-ventral direction in
setigers 1 to 9 (Fig. 1E, F). From setiger
11, stepwise transformation in notopodia
to bent, longitudinally directed double
row in setiger 14 and onward (Fig. 1G);
thereby, posterior chaetae becoming dor-
sal ones and anterior chaetae becoming
ventral ones. In setiger 1 to 9 and from
setiger 11 onward, anterior (respectively
ventral) chaetae thinner and extending

—&— paratype |with 13 pygidial ciri, 18 mm bodylgth.

——paratype llwith 19 pygidial cirri, 60 mm badylgth.

Axiothella isocirra. Number of hooks per neuropodial row in different specimens.

less from body surface than posterior
(respectively dorsal) chaetae. Base of both
chaetal types smooth. Middle and upper
part ornamented with spines distally,
increasing in number and length. Spines
project from all around chaetae on middle
and upper part of posterior (respectively
dorsal) chaetae (Fig. 1H) and on middle
part of anterior (respectively ventral)
chaetae. Upper part of anterior (respec-
tively ventral) chaectae clearly bipinnate
(Fig. 1H). In setiger 10, anterior noto-
chaetae form bent transverse row, where-
as posterior notochaetae in bundle-like
arrangement. Anterior notochaetae in
setiger 10 of the same type as posterior
(respectively dorsal) chaetae in other
notopodia (Fig. 1M). Posterior notochae-
tae in setiger 10 strictly bipinnate with
broad spines and feather-like appearance.
In anterior setigers, new chaetae enter
notopodial double row from ventral,
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respectively from posterior in posterior
setigers. Position of chaetal formation
zone unknown in setiger 10.

Neuropodia with hooks in all setigers
situated in transverse groove. In setiger 1,
two posteriorly pointing, in setiger 2,
three dorsally pointing, and in setiger 3,
four posteriorly and slightly dorsally
pointing hooks. Six to 11, ventrally and
slightly anteriorly pointing hooks in
setiger 4 to 16. Hooks pointing anteriorly
in setiger 17 and 18. Hooks in all setigers
with beard structure, strongly bent ros-
trum, followed by few major apical teeth
and numerous small apical teeth
(Fig. 2D); in setiger 1 to 3, two major
teeth (Fig. 1K), in setiger 4 to 17, three
major teeth (Fig. 1I), and in setiger 18,
two to three major teeth.

In setiger 7 to 9, slit like opening on
ventral base of knob-like elevation ventral
to neuropodium. Pygidial funnel with 15
equally long cirri. Anus on cone central
within funnel depression with distinct
midventral valve (Figs. 1C, D, 2C).

Variability.—The body length ranges
from 18 to 60 mm in the paratypes. All
specimens have the same number of
segments with 18 setigers and 4 achaetous
preanal segments. The number of pygidial
cirri increases with body length and varies
from 13 for the shortest specimen to 19
for the longest. Also, the number of
hooks per neuropodium is higher in
longer specimens. In each specimen, the
number of hooks increases more or less
continuously from setiger 1 to the mid-
body region, except for a peak in setiger 4
(Fig. 3). In three of four specimens, hooks
decrease in number in the posterior body
region. The maximal difference between
specimens is two hooks in setiger 1 to 3
but is much higher from setiger 4 onward,
with the highest difference of 17 hooks
between the shortest and longest speci-
mens in setiger 14. In the shortest
specimen, which has been investigated
with SEM, hooks point in the same
direction as they do in the holotype, with
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the exception of setiger 2, where they
point posteriorly instead of dorsally and
setiger 17 and 18, where they point
ventrally and only slightly anteriorly,
instead of clearly anteriorly. The number
of apical teeth is two in setiger 1 to 3 and
three in all following setigers, nearly
identical to the condition in the holotype.
Posterior notochaetae alike form a bundle
in the notopodium of setiger 10. From
setiger 11 the notopodia are also trans-
formed to bear bent longitudinally di-
rected double rows.

Geographic distribution.—Blue Ground
Range, Belize, 8-10 m depth, Caribbean
Sea.

Etymology.—The species name isocirra
is a combination of the Greek iso =
equal, and the Latin cirrus = tendril, and
refers to the equal length of the pygidial
cirri, a condition not reported for other
taxa in the genus Axiothella.

Remarks.—The combination of a ce-
phalic plate with a well-developed rim,
the ventral valve of the anus and its
position on a cone, which is sunken in
a funnel and ringed by cirri, hooks being
aligned in a single row, and the absence of
a ventral glandular shield on setiger 8
indicate the membership in Euclymeninae
Arwidsson, 1907.

The hooks, starting on setiger 1, and
the similarity of the hooks throughout the
body, in showing a strongly bent rostrum
followed by a series of apical teeth and
a beard structure, fit the diagnosis of
Axiothella sensu Verrill (1900). However,
minor differences exist in subsequent
diagnoses of Axiothella. The pygidial cirri
are of the same length and not of
alternating length as in Axiothella sensu
Arwidsson (1907). Further, the hooks are
not numerous in setiger 1 to 3. In
disagreement with the diagnosis of Ax-
iothella sensu Day (1967), A. isocirra
possesses a ventral valve on the anus.

Because more differences exist between
the new species and diagnoses of other
genera of FEuclymeninae, we decided
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Axiothella is the appropriate genus. The
conflicts may be due to the fact that
Euclymeninae, like other maldanid sub-
taxa, never has been revised since its
erection by Arwidsson (1907), whereafter
many species and genera have been
added.

Within Axiothella, quantitative charac-
ters are used to distinguish species. This
factor mainly concerns the number of
hooks, especially within the first three
setigers, the number of achaetous preanal
segments, and the number of pygidial
cirri. All of these characters can show
intraspecific variability and thus have to
be applied with caution. Chaetae can be
added to and removed from chaetal rows
throughout life as shown for many
sedentary polychaetes (Bobin 1935, Pil-
grim 1977, Gruet 1986, Duchene &
Bhaud 1988, Bartolomaeus 1998) and
also for the maldanids Clymenella tor-
quata and Euclymene oerstedii (Pilgrim
1977). Further, an increase in the number
of chaetae per row with age is well known
for many polychaetes. Young stages of
Axiothella mucosa, displaying the same
number of setigers as adults, possess only
two hooks per neuropodium (Bookhout
& Horn 1949). Instead, older specimens
show 30 hooks per neuropodium in the
posterior region (Andrews 1891). Also, in
A. isocirra, Johnstonia species (Mackie &
Gobin 1993), and C. torquata (Pilgrim
1977) differences in chaetal numbers are
well documented.

However, as in C. torquata and species
of Johnstonia, the variability in chaetal
numbers in Axiothella isocirra is conspic-
uously larger in the chaetal-rich midbody
and posterior setigers than in the first
three setigers with only few chaetae. Here,
obviously, only a few hooks are added
since early ontogenesis. The low number
of chaetae in the first three setigers,
therefore, can be used to distinguish A.
isocirra from other species with high
numbers of chaetac in the same body
region.

Age dependent increase in number of
preanal achaetous segments and of py-
gidial cirri is evident for Axiothella
mucosa by the description of a young
stage having one preanal segment and
nine cirri in contrast to adults with three
preanal segments and 21 to 24 cirri
(Andrews 1891, Bookhout & Horn
1949). The number of pygidial cirri
seemingly also increases with age in A.
isocirra. However, there is no evidence for
an increase in the number of achaetous
preanal segements, at least in individuals
already longer than 18 mm.

The observed combination of few
chaetae in the anterior setigers, the
presence of four achaetous preanal seg-
ments, and the equal length of the
pygidial cirri is unique within Axiothella
(for a comparison of taxonomic charac-
ters of known species of Axiothella, see
Gillet 1989). Those species with few
hooks in the anterior setigers, namely A.
brasiliensis Mangum, 1966, A. jarli Kir-
kegaard, 1959, and A. somersi Verrill,
1900, have fewer than four achaetous
preanal segments and cirri that alternate
in length, whereas A. serrata Kudenov,
1977 shows a very long medial pygidial
cirrus and a serrated prostomial rim.
Axiothella zetlandica MclIntosh, 1915 has
cirri alternating in length, Axiothella
crozetensis Gillet, 1989 shows no pygidial
funnel but a cone with only three long
pygidial cirri, Axiothella sp. (Wolf 1984),
and Axiothella sp. (Hartmann-Schroder
1984) have one long and several short
pygidial cirri and one and two preanal
segments, respectively.

In some chaetal characters, noteworthy
similarities between Axiothella isocirra
and detailed descriptions of other mal-
danids are apparent. The notopodial rows
also shift from a transverse direction in
anterior setigers to a more longitudinal
direction in posterior setigers in Clyme-
nella torquata, Euclymene oerstedii (Pil-
grim 1977) and Johnstonia duplicata. This
shift is not typical for sedentary poly-
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chaetes and is also missing in the Mal-
daninae (Metasychis disparidentata, pers.
obs.) and thus might be wuseful for
systematics within maldanids. Chaetal
bundles are described in the notopodia
of setiger 9 in C. torquata and of setiger 8
and 9 and in E. oerstedii (Pilgrim 1977).
That is one setiger earlier than in A.
isocirra and the bundles do not replace
the posterior ones but the anterior chae-
taec of the double row. In J. duplicata,
chaetal bundles appear in the notopodia
of setiger 9 and 10 but only in setiger 9 in
J. clymenoides, J. knysna, and Johnstonia
sp. (Mackie & Gobin 1993). Whether
these bundles of chaetae are of value for
maldanid systematics has yet to be de-
termined.
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