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Two new species of Pileolaria (Polychaeta: Spirorbidae)
from the Southern Hemisphere
with a brief review of related species
A.V. Rzhavsky
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ABSRACT: Two new polychaete species of family Spirorbidae are described, both similar
to those species of Pileolaria that have the distal part of the brood-chamber smooth and
domed or bilobed. Pileolaria connexa sp.n. from Kerguelen Island (and probably Palmer
Archipelago), unlike most species of the genus, commonly retains the primary operculum
(plate and talon) distal to the brood chamber, and has sickle chaetae with unusually long
distal serrated parts of the blades. Pileolaria invultuosa sp.n. from Bouvet Island and Adelie
Land (and perhaps Enderby Land and Signy Island) sheds the primary operculum before the
brood chamber is fully developed and has distal serrated parts of sickle chaetae blades
similar in length to proximal thick parts of the blades. Both new species are similar, but
unusual amongst this group, in having a shallow calcified cap restricted to the distal part of
the brood chamber. The primary opercula of both species differ from each other (and from
those of most Pileolaria species) in the shape and position of the distal plates talons.
KEY WORDS: Spirorbidae, Pileolaria, Antarctic, Subantarctic.

Äâà íîâûõ âèäà ðîäà Pileolaria (Polychaeta:
Spirorbidae) èç þæíîãî ïîëóøàðèÿ
ñ êðàòêèì îáçîðîì ðîäñòâåííûõ âèäîâ
À.Â. Ðæàâñêèé
Èíñòèòóò ïðîáëåì ýêîëîãèè è ýâîëþöèè èì. À.Í. Ñåâåðöîâà ÐÀÍ, Ëåíèíñêèé ïð., 33, Ìîñêâà,
119071. e-mail: rzhavskij@mail.ru

ÐÅÇÞÌÅ: Îïèñàíî äâà íîâûõ âèäà ïîëèõåò ñåìåéñòâà Spirorbidae èç ðîäà Pileolaria,
îòíîñÿùèõñÿ ê ãðóïïå âèäîâ ñ ãëàäêîé âûïóêëîé èëè ñëåãêà ðàçäâîåííîé äèñòàëüíîé
÷àñòüþ âûâîäêîâîé êàìåðû. Pileolaria connexa sp.n. ñ î. Êåðãåëåí (è, âåðîÿòíî,
àðõèïåëàãà Ïàëìåð) â îòëè÷èå îò îñòàëüíûõ ÷àñòî ñîõðàíÿåò äèñòàëüíóþ ïëàñòèíêó
ïåðâè÷íîãî îïåðêóëþìà ïðèêðåïë¸ííîé ê âûâîäêîâîé êàìåðå, à çàçóáðåííàÿ ÷àñòü
ëåçâèÿ åãî ñåðïîâèäíûõ ùåòèíîê íåîáû÷àéíî äëèííàÿ. Pileolaria invultuosa sp.n.ñ
î. Áóâå è Çåìëè Àäåëè (è, âîçìîæíî, Çåìëè Ýíäåðáè è î-âà Ñèãíè), êàê è áîëüøèíñòâî
îñòàëüíûõ Pileolaria òåðÿåò ïåðâè÷íûé îïåðêóëþì ïîñëå ôîðìèðîâàíèÿ âûâîäêîâîé êàìåðû è èìååò ðàâíûå ðàçìåðû çàçóáðåííîé è ãëàäêîé áàçàëüíîé ÷àñòè ëåçâèÿ
ñåðïîâèäíûõ ùåòèíîê. Îáà âèäà îòëè÷àþòñÿ îò îñòàëüíûõ âèäîâ ýòîé ãðóïïû
íåãëóáîêîé çîíîé êàëüöèíàöèè äèñòàëüíîé ÷àñòè âûâîäêîâîé êàìåðû, à òàêæå
ñòðîåíèåì è ïîëîæåíèåì êîãòÿ äèñòàëüíîé ïëàñòèíêè ïåðâè÷íîãî îïåðêóëþìà.
ÊËÞ×ÅÂÛÅ ÑËÎÂÀ: Spirorbidae, Pileolaria, Àíòàðêòèêà, Ñóáàíòàðêòèêà.
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Introduction
Traditionally family Serpulidae has been divided into three subfamilies: Spirorbinae, Serpulinae and Filograninae (e.g. Rioja, 1923; Fauvel,
1927). Pillai (1970) elevated the Spirorbinae to
family status. Later a number of authors (ten Hove,
1984; Smith, 1991; Kupriyanova, 2003; Kupriyanova et al., 2006 etc.) based on the results of
cladistic analyses of morphological and molecular data sets concluded that spirorbins are monophyletic and nested inside Serpulidae. Nevertheless elaborated taxonomic system below the
family level in the Spirorbidae needs to be
revised if the rank of the group is to be lowered
to subfamily and such a revision is clearly out of
scope of the current paper. So I maintain family
Spirorbidae for practical reasons.
Pileolaria Claparede, 1868 is largest spirorbids genus (about 20 species) belong to subfamily Pileolariinae which representatives incubate embryos within cup formed by invagination of opercular ampula. Genera Pileolaria and
Simplaria Knight-Jones, 1978 have completely
closed brood chamber without soft-walled sac;
their primary opercula do not fused with mature
brood chamber and usually detached. Pileolaria differs from Simplaria in having sickle chaetae at 3rd chaetigers.
Several species of Pileolaria are similar in
having smooth-domed hemispherical or bilobed
brood chambers. Some are difficult to distinguish from others. Pileolaria moerchi (Levinsen, 1883), described from the south of Greenland (Levinsen, 1883, as Spirorbis) was recorded by Bush (1905) from Alaska and the North
Atlantic and by Pixell (1912) from Vancouver
Island. Similar Vancouver Island material was
used by Potswald (1977), in his detailed studies
of opercular brooding, but the Vancouver species was found to be undescribed and belonging
to another genus of the Pileolariinae (KnightJones 1978; 1984) Simplaria potswaldi (KnightJones, 1978). P. moerchi sensu Harris (1969),
from the Subantarctic Palmer Archipelago,
Antarctic Peninsula, was a different and much
smaller species, somewhat resembling Pileolaria
tegwyni Vine, 1977 from New Zealand (Vine,

1977), as discussed by P. and E.W. KnightJones (1994). P. moerchi sensu Harris (1968)
from Naples was also small and later identified
by Harris (1969) as a Marseilles species Pileolaria heteropoma (Zibrowius 1968).
Pileolaria berkeleyana (Rioja, 1942) described from western Mexico (Rioja, 1942 as
Spirorbis, subgenus Pileolaria) and recorded
from the Galapagos Islands (Bailey, Harris,
1968), now appears circumglobal in the Northern Hemisphere. When first recorded from the
Canary Islands (Knight-Jones E.W., KnightJones P., 1980), Azores and Mediterranean (Zibrowius, Bianchi, 1981) it seemed particularly
abundant in harbours, as though recently invaded by shipping. A similar species, Pileolaria
rosepigmentata (Uchida, 1971) was described
from Japan (Uchida, 1971, as Laeospira). It was
recorded from southern Britain as a recent invasion on immigrant Japanese Sargassum (KnightJones P. et al., 1975). British P. rosepigmentata
can be distinguished from the smooth-domed
variety glabra (Knight-Jones P., Knight-Jones
E.W., 1977) of P. heteropoma described from
the Mediterranean (Zibrowius, 1968, as Spirorbis sub-genus Laeospira), and from a similar
Kenyan (Knight-Jones, 1972) species Pileolaria daijonesi Knight-Jones, 1972.
Knight-Jones P. et al. (1979) recorded P.
rosepigmentata from Monterey Harbour (USA)
and P. berkeleyana from more southern localities
of the North American West Coast, from Palos
Verdes to Panama. Later P. rosepigmentata was
recorded from Australia and south of Africa
(Knight-Jones P., Knight-Jones E.W., 1984). However, Thorp et al. (1986), concluded that P. rosepigmentata is a junior synonym of P. berkeleyana, the
species they recorded from harbours at Falmouth
and Plymouth. Similarly, Rzhavsky (1989) found
P. rosepigmentata in Avacha Inlet, Kamchatka,
but later (Rzhavsky, 1992) changed the species
attribution to the older name and, based on Russian
collections, recorded P. berkeleyana from the
Bering Sea, West Spitzbergen, Commander and
Kurile Islands. Currently Im placing all authentic
records of berkeleyana and rosepigmentata
in Pileolaria ex gr. berkeleyana. All the forms in
the P. berkeleana-rosepigmentata complex may
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be conspecifics as well as sibling or pseudosibling species, including unusually large P. moerchi sensu stricto that might be just giant specimens of this or another species in the complex.
This problem needs a special study with use of
molecular genetics methods.
Meanwhile, in collections by French scientific expeditions, we found specimens of Pileolaria although similar, but distinctly different
from those above. In my opinion there are two
new species in this material from the Antarctic
and Subantarctic, and they are described below.

Material and methods
The material studied here was mainly collected by French expeditions onboard R/V
«Marion Dufresne», from several Subantarctic
islands in 19741975 and 1980, and by the XII
French Antarctic expedition to Adelie Land in
19621963. Some additional samples from other localities also were examined. Specimens
were preserved in 70% ethanol; some of them
were mounted without opercula in polyvinyllactophenol (PVL) for examination of chaetal
structure. The holotypes are deposited in the
Muséum Nationale dHistoire Naturelle, Paris
(MNHNP) and some paratypes are deposited in
the Natural History Museum, London (NHML),
National Museum of Wales (NMW) and in
Kamchatka Institute of the Ecology and Environment of the Far East Branch of the Russian
Academy of Sciences, Petropavlovsk-Kamchatsky (KIE). The latter are currently held in
the authors collection in A.N. Severtsov Institute of Ecology and Evolution, Russian Academy of Sciences, Moscow (IEE).

Results
Genus Pileolaria Claparede, 1868 (emended Knight-Jones, 1984)
Pileolaria connexa sp.n.
Fig. 1 AV.
MATERIAL EXAMINED. Holotype. MNHNP, Reg.
No. UD 334, specimen with embryos in brood chamber
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and attached distal plate, in alcohol. R/V «Marion Dufresne» MD 03, 25/62/CB 7 (17.04.74), south-east of
Kerguelen Island (50°01.7¢S, 68°27.3¢E), depth 172 m, on
empty serpulid tube.
Paratypes. 1) MNHNP, Reg. No. UD 335, 8 specimens
in alcohol: including 6 of adult size with primary operculum only, 1 juvenile with primary operculum, and 1 with
empty brood chamber fused with older one and replaced by
new primary distal plate, label same as holotype; 2)
MNHNP, Reg. No. UD 336, UD 337  18 specimens;
NHML, Reg. No. 1994.209721012  10 specimens. In
total 23 specimens in ethanol and 5 mounted on a PVL
slide: including 16 with just brood chamber, 5 with brood
chamber and attached distal plate, 4 juveniles with primary opercular plate, 2 of adult-size with such distal plate
only and 1 with distal plate and developing brood chamber.
Some free distal plates that became detached from the
brood chamber are also kept in the vial. R/V «Marion
Dufresne» MD 04, B 9 /DC 19 (23.02.75), Baie de Swains,
Kerguelen Island (49°32.2¢S, 69°39.4¢E), depth 110 m, on
serpulid tubes; 3) MNHNP, Reg. No UD 338, UD 339, 24
specimens in alcohol and 3 mounted on a slide: including
19 with brood chamber only, 5 of adult-size with distal
plate only and 3 with brood chamber and attached distal
plate. Some free distal plates which had become detached
from brood chambers also kept in the vial. R/V «Marion
Dufresne» MD 04, J 114/DC 272 (15.03.75), south-east of
Kerguelen Island (49°54¢S, 70°24.4¢E), depth 168 m, on
empty serpulid tubes; 4) MNHNP, Reg. No. UD 340  6
specimens in ethanol: including 4 with brood chamber
only and 2 juveniles with primary plates. R/V «Marion
Dufresne» MD 04, B 8/DC 16 (23.02.75), Baie de Swains,
Kerguelen Island (49°31.2¢S, 69°38.3¢E), depth 21 m, on
serpulid tubes; 5) MNHNP Reg. No. UD 341  23
specimens; KIE, Reg. No. 1/2502  10 specimens. In total
33 specimens in ethanol: including 12 juveniles with
primary plates, 11 adults with brood chamber and attached
distal plate; 5 with brood chamber only; 5 of adult-size
with distal plate only, «Marion Dufresne» MD 03, 23/59/
CP 16 (16.04.74), south-east of Kerguelen Island
(49°59.2¢S, 70°01.2¢E), depth 168 m, on empty serpulid
tubes.
ADDITIONAL MATERIAL. (2 specimens, NHML)
Spirorbis moerchi Levinsen sensu Harris, (1969, p. 159
160, fig. 13 a1 (non Levinsen, 1883)); same material
mentioned as Pileolaria moerchi. sensu Harris (in KnightJones P, Knight-Jones E.W., 1994, fig. 6 GJ), Palmer
Archipelago.

DESCRIPTION. Tube (Fig. 1A) white, planospiral, with one high median longitudinal
ridge projecting a little beyond tube mouth and
giving triangular cross-section, sometimes with
indistinct peripheral flange, no more than 1.5
mm in whorl diameter (usually about 1 mm).
Primary or juvenile operculum with concave distal plate, usually with short curved pointed talon (Fig. 1B, C), but two specimens with
longer talon (Fig. 1D); many specimens of adult
size only with this type of operculum; many
others retain it distally on the developing or

84

A.V. Rzhavsky

Two new species of Pileolaria from the Southern Hemisphere
mature brood chamber (Fig. 1E, F). Primary
operculum easily detached so that other specimens with brood chamber only (Fig. 1 GK).
Operculum of primary type may replace the
brood chamber after breeding (Fig. 1L). Distal
calcified part of brood chamber with shallow
sides, depth about half the transverse diameter,
distally somewhat domed, divided into two unequal parts by distinct groove where talon of
previous primary operculum is attached.
Collar and thoracic membrane with free
dorsal margins. Collar chaetae (Fig. 1M, N) 3
6 per fascicle, bent, fin-and-blade, with coarsely
serrated and distinctly cross-striated blades,
usually with distinct gap between fin and blade,
though gap may be very short in chaetae of small
specimens and in shorter chaetae of large specimens. Capillary chaetae (Fig. 1O) also present
in first fascicle. Chaetae of 2nd and 3rd thoracic
chaetigers simple (Fig. 1P). Sickle chaetae (Fig.
1 Q) also present in 3rd fascicle, each with very
long serrated distal and short smooth basal parts
of blades. Two thoracic tori on each side of
body. Thoracic uncini (Fig. 1R, S) short (smallest of same length as those of abdomen, largest
only 1.5 times longer) with blunt anterior peg
and 2-1 longitudinal rows of teeth. About 1015
abdominal chaetigers. Abdominal chaetae (Fig.
1T) flat geniculate with distinctly serrated, ta-
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pering, thin blade, with knee slightly projecting beyond shaft and with blade length same as
that of collar chaetae; usually 1 per fascicle (2
per fascicle on some anterior chaetigers). A
single hooked capillary chaeta (Fig. 1 U) observed on last abdominal chaetiger of one specimen (8 examined under a compound microscope). Abdominal uncini (Fig. 1 V) with blunt
anterior pegs and 78 longitudinal rows of teeth;
uncini distribution fairly symmetrical on both
sides of the body. Largest tori in the middleposterior part of abdomen. Preserved specimens uncoloured.
REMARKS. Material of moerchi examined by Harris (1969, fig. 13 ak) was presented
by two specimens, one of them with a primary
operculum attached to the brood chamber. It
seems to belong to this species indeed even
though Harris (1969, fig. 13 b) figured a distinct
flat-topped brood chamber. Re-examination of
the material by Knight-Jones P. and KnightJones E.W. (1994, Fig. 6 GJ) and later by
myself indicated that Harriss figure may have
been a schematically drawn brood chamber
with attached primary operculum (somewhat
like Fig. 2 J in Knight-Jones P and Knight-Jones
E.W. (1994). Harriss figure also shows (incorrectly) fairly extensive calcification proximally. This figure may have led Vine (1977) to

Fig. 1. Pileolaria connexa sp.n.

A  tube; BD  variation in primary opercular plate and talon; E  operculum with distal plate and developing brood
chamber; F  mature brood chamber with attached distal plate (holotype); G  empty brood chamber without distal
opercular plate, top view; HK  mature brood chambers lacking distal opercular plates, frontal, top and side views;
L  empty brood chamber fused with older distal plate, being replaced from below by new plate; M, N  collar chaetae
with fin and blade; O  capillary chaeta from 1st chaetiger, accompanying collar chaetae; P  simple chaeta from 2nd
and 3rd chaetigers; Q  sickle chaeta from 3rd chaetiger; R  largest thoracic uncinus; S  smallest thoracic uncinus;
T  flat geniculate abdominal chaeta with serrated blade; U  abdominal hooked capillary chaeta; V  abdominal
uncinus. Scale bars: A  0.4 mm, FL  0.25 mm, MV  0.01 mm.

Ðèñ. 1. Pileolaria connexa sp.n.

A  òðóáêà; BD  èçìåí÷èâîñòü äèñòàëüíîé ïëàñòèíêè è êîãòÿ ïåðâè÷íîãî îïåðêóëþìà; E  îïåðêóëþì ñ
äèñòàëüíî ïëàñòèíêîé è ôîðìèðóþùåéñÿ âûâîäêîâîé êàìåðîé; F  çðåëàÿ âûâîäêîâàÿ êàìåðà ñ ïðèêðåïë¸ííîé
äèñòàëüíîé ïëàñòèíêîé (ãîëîòèï); G  ïóñòàÿ âûâîäêîâàÿ êàìåðà áåç äèñòàëüíîé ïëàñòèíêè, âèä ñâåðõó; HK 
çðåëàÿ âûâîäêîâàÿ êàìåðà áåç äèñòàëüíîé ïëàñòèíêè, âèä ñïåðåäè, ñâåðõó è ñ áîêîâ; L  ïóñòàÿ âûâîäêîâàÿ
êàìåðà ñ ïðèêðåïë¸ííîé ñòàðîé äèñòàëüíîé ïëàñòèíêîé, çàìåùàþùàÿñÿ íîâûì îïåðêóëþìîì ñ äèñòàëüíîé
ïëàñòèíêîé; M, N  âîðîòíè÷êîâûå ùåòèíêè ñ êðûëîâèäíûì ïðèäàòêîì; O  êàïèëëÿðíàÿ âîëîñîâèäíàÿ
ùåòèíêà ïåðâîãî ùåòèíêîâîãî ñåãìåíòà, ñîïðîâîæäàþùàÿ âîðîòíè÷êîâûå ùåòèíêè; P  ïðîñòàÿ ùåòèíêà 2-ãî
è 3-ãî ùåòèíêîâûõ ñåãìåíòîâ; Q  ñåðïîâèäíàÿ ùåòèíêà 3-ãî ùåòèíêîâîãî ñåãìåíòà; R  íàèáîëüøàÿ
òîðàêàëüíàÿ àíöèíè; S  íàèìåíüøàÿ òîðàêàëüíàÿ àíöèíè; T  ïëîñêàÿ ãåíèêóëèðóþùàÿ àáäîìèíàëüíàÿ
ùåòèíêà ñ çàçóáðåííûì ëåçâèåì; U  êàïèëëÿðíàÿ êðþ÷êîâèäíàÿ àáäîìèíàëüíàÿ ùåòèíêà; V  àáäîìèíàëüíàÿ
àíöèíè. Ìàñøòàáû: A  0,4 ìì, FL  0,25 ìì, MV  0,01 ìì.
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suggest that Harriss species was the same as the
New Zealand species P. tegwyni. In fact Harriss material has shallow calcification, extending proximally about half the diameter of the
chamber. The area of calcification in P. tegwyni
extends to a length about twice the diameter.
The specimen with a primary operculum attached to the brood chamber with a pointed
eccentric talon was similar to that found in P.
connexa. All Pileolaria species have a period
when the primary operculum is still present after
the development of the brood chamber is completed, but that period is brief and rarely recorded. Harris (1969) figured a tube and sickle
chaeta like those of P. connexa but I did not
examine the chaetal structure in order to keep
the specimens completely intact.
Retention of primary opercula plates distal
to brood chambers of P. connexa is frequent,
but it differs from retention of such plates in
Bushiella Knight-Jones, 1973 (which includes
Jugaria Knight-Jones 1978 as a subgenus), and
Protoleodora Knight-Jones, 1984 (KnightJones, 1973, 1978, 1984; Rzhavsky, 1991,
1992). In Bushiella the more peripheral talons
make a major contribution to the construction
and protection of their brood chambers and are
completely fused with brood chamber or firmly
attached to its lateral wall by the talon. In
Protoleodora primary operculum is slightly attached by the talon tip only to the concave distal
part of brood chamber. In P. connexa the distal
plate also is not attached firmly to the brood
chamber but its connection is more like those in
the transition stages of various species of Pileolaria opercula being developed for brooding
(figured by Bailey, 1969; Knight-Jones and
Thorp, 1984; Thorp, 1989). When the primary
opercula are missing, P. connexa resembles
several Pileolariinae in having a smooth rounded brood chamber, which may be distally bilobed.
S. potswaldi is easily distinguished by its
lack of sickle chaetae and by its remarkable
thoracic cloak (apron) extending posteriorly
from the right side of the collar to about halfway down the abdomen. P. moerchi grows large
(more than 4 mm in coil diameter), and it is very

different in having helmet-like calcification twice
as long as its transverse diameter. Pileolaria ex
gr. berkeleyana are small species like P. connexa (no more than 2 mm in coil diameter when
adult). They are very similar, especially in secondary replacing of the brood chamber by a
«primary» operculum (Thorp, 1989) which is
unusual and was not recorded for other Pileolariinae species. Nevertheless P. ex gr. berkeleyana have brood chamber calcification with
the length twice the diameter, and with collar
chaetae from the concave side of body usually
much shorter than those from the convex side.
The sickle chaetae of P. connexa are also
unusual. In most Pileolaria species the sickle
chaetae have smooth and serrated blade-like
regions of almost equal length, but in several
species the distal serrated region is about twice
as long as the proximal smoother region. The
only relevant published figure (Knight-Jones,
1972, fig. 1h) of sickle with distal proximal
length ratios of 4: 1, as in P. connexa, is of P.
daijonesi Knight-Jones, 1972. It must be admitted that lengths of distal regions of sickle chaetae are not reliable diagnostic characters, because those regions are rather transparent and
difficult to draw. Line drawings make them look
well-defined, but making those drawing often
involves difficult decisions by the reviewer.
Juvenile P. connexa and specimens of adult
size but lacking brood chambers, have primary
opercula differing from the same stages of other
Pileolaria species, in having a more eccentric,
curved and pointed talon.
ETYMOLOGY. The species name refers to
the tendency for the primary operculum to remain attached to the mature brood chamber.
ECOLOGY. Worms were collected from
serpulid tubes (probably Serpula narconensis
Baird, 1865), at depths of 21172 m, intermixed
with Paralaeospira sicula Knight-Jones, KnightJones 1994 and P. tegwyni. Brooding specimens (with 812 embryos) were observed
throughout the sampling period, from the end of
February to the middle of April.
DISTRIBUTION. Kerguelen Island (Indian
Ocean), questionably Palmer Archipelago, Antarctic Peninsula (Southern Ocean).
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Pileolaria invultuosa sp.n.
Fig. 2 AQ.
MATERIAL EXAMINED. Holotype. MNHNP, Reg.
No. UD 342A and B: A) mounted on a PVL slide without
operculum; B) a mature brood chamber preserved in
alcohol. R/V «Marion Dufresne» MD 24, 10/DC 15
(20.08.80), south of Bouvet Island (54° 28.2¢S, 03°21.1¢E),
depth 195203 m, on bryozoan Austroflustra australis
Lopez Gappa, 1982. Paratypes. 1) MNHNP, Reg. No. UD
343 A D  59 specimens; KIE Reg. No. 1/2514  60
specimens; NHML, Reg. No. 1994.2123-2133  50 specimens; NMW, Reg. No. NMW.2.1993.084  61 specimens. Totally 221 specimens in alcohol, 9 mounted on
slides (opercula detached). Label same as holotype. 2)
MNHNP, Reg. No. UD 3442  1 specimen in alcohol, XII
French Antarctic Expedition to Adelie Land, south of
Rostand Island, Pointe de Geologie Archipelago, St. D 55
(07.01.63) depth 815 m, on bivalve (Pectinidae) Adamussium colbecki (Smith, 1902). 3) MNHNP, Reg. No.
UD 345  3 specimens in alcohol, XII French Antarctic
Expedition to Adelie Land, between Nunatak and Rostand
Islands, Pointe de Geologie Archipelago, St. D 51/B
(31.12.62), depth 1050 m, on stones encrusted by calcareous algae, coll. P. Arnaud. 4) MNHNP, Reg. No. UD 346
 3 specimens in ethanol, XII French Antarctic Expedition to Adelie Land, east of Carrel Island, Pointe de
Geologie Archipelago, St. D 50 (31.12.62), depth 515 m,
coll. P. Arnaud.
Other material not included in type series. MNHNP 
about 300 specimens, label same as holotype.
Additional doubtful material from private collection
of P. & E.W. Knight-Jones. 1) 1 specimen in alcohol. III
Polish Antarctic Expedition, Alasheyev Bight, Enderby
Land (15.03.74), depth 58 m, rocky bottom, coll. K.
Jadzewski. 2) 7 specimens in alcohol ser. 410, (09.11.70)
depth 3 m, and 9 specimens in alcohol, ser. 403, Factory
Cove (11.07.69), both British Antarctic Survey, Signy
Island, South Orkneys.

DESCRIPTION. Tube (Fig. 2A) white, planospiral or with upward facing mouth, with
irregular transverse growth lines, smooth or
with 12 indistinct longitudinal ridges, up to 2.0
mm in whorl diameter when adult.
Primary operculum with slightly concave or
flat calcified distal plate with almost peripheral
talon, thin, often curved in lateral view, blunt or
rounded terminally (Fig. 2BD). Distal plate of
primary operculum not observed to be fused to
brood chamber. Calcified part of brood chamber with shallow sides, about half as long as
transverse diameter either domed (Fig. 2 EF),
somewhat flattened (Fig. 2 IJ) or bilobed distally (Fig. 2GH).
Collar and thoracic membrane with free
dorsal margins. First fascicles each with 57
collar chaetae (Fig. 2 K), each bent, fin-and-
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blade, with coarsely serrated and distinctly crossstriated blade, and well defined gap between the
fin and the blade; 1 or 2 capillary chaetae (Fig.
2 L) may also be present in first fascicle. Chaetae of 2nd and 3rd thoracic chaetigers simple (Fig.
2 M) with serrated blades. Sickle chaetae (Fig.
2 N) also present in 3rd fascicle, each with
coarsely serrated distal and smooth basal parts
of blades of similar length. Two thoracic tori on
each side of body. Thoracic uncini (Fig. 2 O)
short (only twice as long as abdominal uncini),
with blunt anterior pegs and 1 or 2 longitudinal
rows of teeth. About 1017 abdominal chaetigers. Abdominal chaetae (Fig. 2 P) 12 per
fascicle, flat geniculate (each with slightly projecting knee) and distinctly serrated, tapering
blade, blade lengths same as blades of collar
chaetae or somewhat shorter. Hooked capillary
chaetae not observed in specimens examined
under a compound microscope. Abdominal uncini (Fig. 2 Q) with blunt anterior peg and many
longitudinal rows of teeth, distribution fairly
symmetrical on both sides of body. Largest tori
in middle-posterior part of abdomen. Preserved
specimens uncoloured.
REMARKS. Some examined specimens with
partly decalcified brood chambers and or easily
macerating bodies from Enderby Land and Signy
Island probably also belong to this species.
Brood chamber of P. invultuosa differs from
those of all similar species except P. connexa in
having quite shallow sides of the distal calcification. P. moerchi, P. ex gr. berkeleyana, P.
daijonesi and P. tegwyni have the brood chamber configurations distally similar to those of
both P. connexa and P. invultuosa, but all species mentioned above have the dorsal calcification extending for the most or all of the length of
the chamber (i.e., for about twice its diameter).
P. connexa differs from P. invultuosa in
having its primary operculum commonly retained on the distal brood chamber, calcified
cap on brood chamber more asymmetrical than
that of P. invultuosa; and sickle chaetae with
distal serrated part of the blade much longer
than smooth basal part.
Juveniles of P. invultuosa are easily distinguished from those of other Pileolaria species
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in having a very eccentric, long, thin talon of
primary operculum.
ETYMOLOGY. Species name refers to a
lack of any expressive feature in the shape of the
calcified part of the brood chamber.
ECOLOGY. Worms were collected from
bryozoans, bivalves and stones at depths of 5
203 m. Numerous brooding specimens were
observed in a sample collected in August from
Bouvet Island.
DISTRIBUTION. Bouvet (S. Atlantic) and
Archipelago de Pointe Geologie, Terre Adelie
(Southern Ocean). Questionably Signy Island
(South Orkney Islands, S. Atlantic) and Enderby Land (Southern Ocean).

Discussion
As outlined in the Introduction, most records
of P. berkeleyana and P. rosepigmentata could
refer to a single variable species, P. berkeleyana, which appears to have a wide geographic
distribution and to include Spirorbis tuberculatus Bailey, Harris, 1968 from the Galapagos
Islands and Easter Island (Bailey, Harris 1968;
Kohn, Lloyd, 1973). These are juveniles with
broad-taloned primary operculum, which is typical for P. berkeleyana (see Knight-Jones et al.,
1979; Knight-Jones P, Knight-Jones E.W., 1984;
Thorp et al., 1986).
During the initial stages of this study the
Antarctic and Subantarctic material was tentatively identified as P. ex gr. berkeleyana, but
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detailed examinations of the primary opercula
in additional material showed that two distinct
Pileolaria species were present in Southern
Hemisphere. Their primary opercula lack thick
conical talons typical for specimens of the P. ex
gr. berkeleyana. Juvenile characters are not
often considered useful in diagnostics of invertebrates, however juvenile and primary opercula in the genus Pileolaria are equivalent to the
adult opercula of tube-incubating spirorbid genera, as well as of opercula-incubating Bushiella
which are usually reliable characters for species
identifications.
Further studies of P. berkeleyana from the
regions separated by great distances may lead to
a re-evaluation of the berkeleyana/rosepigmentata-complex status, and may result in discovery of several sibling or pseudo-sibling species.
Meanwhile the two new species described here
are regarded as distinct.
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Fig. 2. Pileolaria invultuosa sp.n.

A  tube; B, C  primary operculum, lateral and frontal views; D  curved talon of primary operculum, lateral view;
E, F  mature brood chamber with hemispherical calcification distally, lateral and frontal views; G, H  brood chamber
bilobed distally, lateral and dorso-lateral views; I, J  brood chamber with intermediate shape distally, lateral and frontal
views; K  collar chaeta with fin and blade; L  companion capillary chaeta from 1st chaetiger; M  simple chaeta
from 2nd and 3rd chaetigers; N  sickle chaeta from 3rd chaetiger; O  thoracic uncinus; P  flat geniculate abdominal
chaeta with serrated blade; S  abdominal uncinus. Scale bars: A  0.5 mm, BJ  0.3 mm, KQ  0.02 mm.

Fig. 2. Pileolaria invultuosa sp.n.

A  òðóáêà; B, C  ïåðâè÷íûé îïåðêóëþì, âèä ñáîêó è ñïåðåäè; D  èçîãíóòûé êîãîòü ïåðâè÷íîãî
îïåðêóëþìà, âèä ñáîêó; E, F  çðåëàÿ âûâîäêîâàÿ êàìåðà, çàêðóãë¸ííàÿ â âåðõíåé ÷àñòè, âèä ñáîêó è ñïåðåäè;
G, H  âûâîäêîâàÿ êàìåðà, ðàçäâîåííàÿ â âåðõíåé ÷àñòè, âèä ñáîêó è äîðçî-ëàòåðàëüíî; I, J âûâîäêîâàÿ êàìåðà
ñ ïðîìåæóòî÷íîé ôîðìîé âåðõíåé ÷àñòè, âèä ñáîêó è ñïåðåäè; K  âîðîòíè÷êîâàÿ ùåòèíêà ñ êðûëîâèäíûì
ïðèäàòêîì; L  êàïèëëÿðíàÿ âîëîñîâèäíàÿ ùåòèíêà ïåðâîãî ùåòèíêîâîãî ñåãìåíòà, ñîïðîâîæäàþùàÿ âîðîòíè÷êîâûå ùåòèíêè; M  ïðîñòàÿ ùåòèíêà 2-ãî è 3-ãî ùåòèíêîâûõ ñåãìåíòîâ; N  ñåðïîâèäíàÿ ùåòèíêà 3-ãî
ùåòèíêîâîãî ñåãìåíòà; O  òîðàêàëüíàÿ àíöèíè; P  ïëîñêàÿ ãåíèêóëèðóþùàÿ àáäîìèíàëüíàÿ ùåòèíêà ñ
çàçóáðåííûì ëåçâèåì; S  àáäîìèíàëüíàÿ àíöèíè. Ìàñøòàáû: A  0,5 ìì, BJ  0,3 ìì, KQ  0,02 ìì.
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tion with scientists from the New Independent
States of the former Soviet Union (INTAS # 970916).
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