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Revision of Buskiella MclIntosh, 1885 (including Flota
Hartman, 1967), and description of its trifid organ
(Polychaeta: Flotidae)
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ABSTRACT: The species included in both Buskiella McIntosh, 1885, and Flota Hartman,
1967 arerevised on the basis of type and non-type materials, as well as on published accounts. Both
genera are synonyms and the former has priority; the species included are B. abyssorum Mclntosh,
1885, B. flabelligera (Hartman, 1967) comb.n., and B. vitjasi (Buzhinskaya, 1977) comb.n. Two
other species previously included in the genus (B. borealis Hartman, 1965 and B. minuta
Amoureux, 1986) are non-pelagic flabelligerids belonging elsewhere. The three Buskiellaspecies
are re-described, and an identification key is included. Further, the trifid organ is being described
in details for the first time; this unique organ is neither a palp nor a branchial radiole. A similar
structure has been reported in Paralvinella Desbruyeéres & Laubier, 1982. The independent status
of Flotidae has been challenged, but its oligomery (body with few segments), trifid organ, and
nervous system are unique, so this status deserves to be retained.

KEY WORDS: Pelagic polychaetes, abyssal fauna, Central Atlantic, Northern Pacific, South-
ern Pacific, taxonomy, Typhloscolecidae, Alvinellidae.
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PE3IOME: IlpoBeneHa peBU3Ms MeTarnIecKuX MOIUXeT U3 poaoB Buskiella McIntosh, 1885
u Flota Hartman, 1967 ¢ ucronbp30BaHUEM THUIIOBOTO W HETHUIIOBOTO Martepwana. Pon Flota
SIBIIICTCS] MITATIIAM CHHOHUMOM Buskiella. B pon Buskiella BKITIOYECHBI CleyloNe BUABL: B.
abyssorum MclIntosh, 1885,B. flabelligera (Hartman, 1967) comb.n. andB. vitjasi (Buzhinskaya,
1977) comb. n. JIBa npyrux Buma, paHee BKIItouaemblie B ponBuskiella(B. borealis Hartman, 1965
u B. minutaAmoureux, 1986)— moHHBIE (1a0beIUTUT P IBL, TPHHAIUIC)KAIIIE K JPYTHM TAKCOHAM.
Tpu Buga Buskiella mepeonrcansl, MpeII0KEeH KITIOY IS UX OIpeieieHns. BriepBrie moapoOHO
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OIMUCAaHBI TPEXPAa3aACIbHBIC OPTraHbl; OHU HE ABJIAIOTCS HU MaJIbIITaMU, HU )Ka6paMI/I, BEPOATHO, 3TO
YHHKaJIbHbIE 00pa3zoBanusi. CX0/HbIE CTPYKTYpbI ObuIN onucanbl y Paralvinella Desbruyeéres &
Laubier, 1982. HezaBucumsiii cratyc cemerictpa Flotidae BeI3pIBacT COMHEHUS, HO TAKUE IIPU3HAKH,
KaK HeOOITIITI0E KOTYECTBO CETMEHTOB Tela, TPEXPa3/IebHbIH OPraH, CTPOSHHUE HEPBHOM CHCTEMBI
JIAFOT OCHOBAHMS [UTsl COXpaHEHHs (PIOTH KaK OTACTBHOTO TAKCOHA.

KJIKOUEBBIE CJIOBA: Ilenarudeckue MOJUXeThl, abuccaibHas ¢ayna, LleHTpaabHas
Arnantuka, Ceepnas [lanuduka, takconomus, Typhloscolecidae, Alvinellidae.

Introduction

Mclntosh (1885) studied some polychaete
specimens collected in abyssal water off Sierra
Leone and two other localities in the central
South Atlantic Ocean. Combinations of several
interesting morphological features in these poly-
chaetes made him propose a new genus and
speciesBuskiella abyssorum. The animals have
elongate bodies with a thick cuticle, and their
anterior ends carry trifid structures; the parapo-
dia are few and carrying very long annulated
chaetae. McIntosh thought that he had a benthic
animal, although the extremely long chaetae
couldindicateapelagic habitat. Mesnil (1899:84,
footnote) was the first to suspect Buskiella was
pelagic; later it was directly confirmed by Fau-
vel (1916b), and indirectly by Hartman (1967),
when she proposed the name Flota.

Photos of living animals show that they are
typically yellowish (bluish perhaps by the type
of lighting employed) with transparent multi-
articulated chaetae, have yellowish gonads
placed in chaetigers 5-6, and a thin tunic. A
specimen photographed in the East Pacific Rise,
at 2500 m depth, is “the size of a sausage and
swims by bending its stiff body from side to
side, rowing with its bristles. Such worms are
found only in very deep water, and have been
seen from submersibles as deep as 6.5 km”
(Batson, 2006). Karen Osborn who made many
observations on living specimens had informed
us that animals regularly reach a length of 12
cm. However, specimens suffer dramatic distor-
tion when are not carefully relaxed — the body
contracts while the tunic does not. This distor-
tion would explain why the animals look so
different to each other and from the living to the

preserved condition, especially regarding the
thickness of the tunic, which becomes markedly
wider in preserved specimens.

The taxonomic position of the pelagic fla-
belligerid-like polychaetes has been unstable.
Heath (1930) proposed an independent family
for Poeobius and regarded it as a link between
the Echiura and Polychaeta, but as a member of
the former. Poeobius was regarded as an aber-
rant annelid closely allied to sedentary polycha-
etes by Pickford (1947: 310-312), and later as
closely allied to the Flabelligeridae by Hartman
(1955: 53). This taxonomic position was con-
firmed using histological methods by Robbins
(1965: 210), and recently by morphological
(Rouse & Pleijel, 2003: 182—184) and molecu-
lar data (Burnette et al., 2005: 218). On the
other hand, Buskiella was described as a flabel-
ligerid, while Flota was placed first in the same
family, then integrated into a new family Fauve-
liopsidae Hartman, 1971, and later separated as
anindependent family, Flotidae, by Buzhinskaya
(1996: 133—135). Family status of Flotidae was
corroborated by Buzhinskaya (2006: 7-17).

The independent status for Flotidae has been
challenged by Rouse & Pleijel (2003). They
used 15 characters and 19 taxa to evaluate the
affinities among cirratuliform polychaetes. For
flotids, they regarded the trifid organ both as
peristomial palps (charact. 1, state 0), and as
branchiae arranged as an anterior cluster (char-
act. 5, state 4). These implications derived from
comparative morphology may be correct, but
are not based on a proper evaluation of the
morphological features of the trifid organ since
no histology or fine microscopical observations
were employed. Therefore, in this paper we
revise the species belonging to Buskiella and to
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Flota onthebasis ofavailable material. Further,
we present a detailed study of the trifid organ
and try to define its function.

Materials and methods

Specimens were borrowed from several
museums listed below. They were observed by
light microscopy and some fragments were stud-
ied by histological methods and scanning elec-
tron microscopy. Some specimens were stained
with methyl green, and photos were made with
digital cameras with a microscope lens adapter
in either dissecting or compound microscopes.

Acronyms

BMNH — Natural History Museum, London,
UK;

DIZMSU — Department of Invertebrate Zoolo-
gy, Moscow State University; Russia;

IOM — Institut Océanographique du Monaco,
Monaco ;

IRFA — Institut de Recherche Fondamentale et
Appliquée, Université Catholique de 1’Ouest, An-
gers, France;

SIORAS — Shirshov Institute of Oceanology,
Russian Academy of Sciences, Moscow, Russia;

USNM — National Museum of Natural
History, Smithsonian Institution, Washington, USA;

ZIRAS — Zoological Institute, Russian
Academy of Sciences, St. Petersburg, Russia

Morphology

The morphological details of flotids have
been based on a comparison with flabelligerids
because they are closely allied. A short account
follows to clarify the use of typical flabelligerid
features. The eversible anterior end in most
flabelligerids includes a tube-like siphon, which
is rarely completely everted. Because the non-
eversible anterior end sometimes resembles a
hood and because it is shorter ventrally than
dorsally, it is called a cephalic hood. Both taxa
have a thick gelatinous layer or tunic surround-
ing the body. This hypertrophied epicuticle var-
ies in thickness and stiffness, and in flabel-
ligerids it may even include some sediment
particles thus becoming a tough protective case

(Gunther, 1912: 23-26). This tunic may be
regarded as an exoskeleton, similarto one present
in arthropods (Borodin, 1929: 29-31), or in
tunicates, with some internal differences that
would explain their consistency. The calcified
arthropod exoskeleton has some spines or setae
running through it (Brusca & Brusca, 1990:
468, Fig. 4A, B); in tunicates, successive alter-
nating reinforced layers may also have calcare-
ous spicules as well as blood vessels (Ruppert &
Barnes, 1996: 891, Fig. 17.21). In flabelligerids
and flotids, the tunic is not calcified, body
papillae run through it and although some may
reach the outside, most remain inside providing
some anchoring for it (Jourdan, 1887: 11-12).

Many flabelligerids live with its anterior
part slightly exposed from the substrate. Thus,
their few anterior chaetigers show some modifi-
cations and often have larger papillae. The dor-
sal surface of the first chaetiger has several
modifications; it can be projected anteriorly,
elevated dorsally or depressed, while its anteri-
or margin can be papillated or smooth. Further,
the anterior parapodia are often better devel-
oped and often have larger or more abundant
papillae. These two features are not so well
developed in flotids, perhaps due to the pelagic
habitat and will not be detailed below.

Most flabelligerids have one pair of very
long nephridia, running as two long sacs through-
out the body, and opening besides the branchia
in the anterior end (Gunther, 1912: 93-94;
Schlieper, 1927: 369-373). Mature flabel-
ligerids have gonads in few anterior chaetigers,
which are not connected to nephridia; instead,
the gonads drive the gametes outside of the body
generally by paired ventrolateral lobes placed in
one or two anterior chaetigers. Regretfully, they
have been traditionally referred to as nephridial
papillae (e.g Hartmann-Schroder, 1996: 413).
Thus, the ventral lobes present in mature flabel-
ligerids, frequently in chaetigers 4-5, should be
referred as gonopodial lobes. Because of their
relative position, we are tentatively regarding
the ventral lobes in flotids as gonopodial, not
nephridial, but this deserves histological confir-
mation. Buzhinskaja (2006: 14) described fe-
male gonad on V and VI chaetigers in Flota
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vitjasi but did not indicate connection of this
gonad with papillae on IV chaetiger. In the
parapodia many short simple capillaries are
often not exposed at all, or perhaps only very
distal tapering tips may be visible. These capil-
laries are the functional equivalents to aciculae,
as originally stated by Schlieper (1927: 333).

Results

Taxon descriptions
Family Flotidae Buzhinskaya, 1996

Flotidae Buzhinskaya, 1996: 141.

Type genus: Flota Hartman, 1967, by original desig-
nation. Junior synonym of Buskiella Mclntosh, 1885 (see
below).

DIAGNOSIS EMENDED. Pelagic oligomeric
polychaetes with a thin tunic when alive, thick when
preserved. Anterior end with paired trifid organs.
Pharynx thick, eversible, unarmed. First chaetiger
larger than second chaetiger, ventrally displaced in
some species; other chaetigers lateral. Parapodia
biramous, with long multiarticulated capillaries, ar-
ticles very long. Nerve chord with multiple ganglia
per segment. One or two pairs of gonopodial lobes,
in the posterior ventral margins of chaetigers 3—4.

REMARKS. The family name is based on Flota
and must be retained despite being formed after the
name of a junior synonym (ICZN, 1999, Art. 40.1).
The diagnosis for the family (Buzhinskaya, 1996:
141) has to be modified. Most diagnostic features are
shared by flabelligerids: both families have similar
epidermal papillae, tunic, cephalic hood, and chaetal
structure. However, flotids have such unique fea-
tures as trifid organs, modification of the nervous
system, and oligomeric body.

Most polychaete taxonomists have regarded fla-
belligerid chaetae as multi-annulate or barred (Day,
1967: 652; Fauchald, 1977: 115; Fauvel, 1927: 112;
Uschakov, 1955: 305, 1965: 282). This may apply to
stiff, thicker neurochaetae in several genera such as
Brada or Pherusa. However, members of all genera
have at least notochaetae clearly articulated. Their
chaetae are separated by transverse septa, each hav-
ing a small deeper socket, which is restricted to a
single longitudinal line, thus, chaetac bend in a
single direction. Langerhans (1881, Fig. 14a) and
Hansen (1878: 10, P1. 8, Figs 3—4; 1882, PI. 7, Fig.
8) illustrated the chactae of what is now called
Diplocirrus, showing the characteristic articulations.
This was further explained and illustrated by Gunther

(1912: 40, Fig. 20) for Flabelligera, and by Schliep-
er (1927: 343, Fig. 14) for Pherusa. Thus, Costa
(1843: 277), Grube (1878), Hansen (1881: 39, ff),
and Mesnil (1899: 81) called flabelligerid chaetae
articulated. After the revision of most available type
material, this early conclusion is confirmed and
flabelligerid chaetae should be now redefined. Their
notochaetae are multiarticulate, at least distally, with
articulations sometimes ill-defined (as fusiform trans-
verse notched septae), and neurochaetae multiannu-
late (with short or invisible rings), or clearly com-
pound (multiarticulate). The longest chaetae in fla-
belligerids are restricted to few anterior chaetigers
and form what has been called the cephalic cage.
These chaetae may have long articles and the articu-
lations are poorly developed basal- and medially,
and slightly better developed distally. Flotids have
unusually long articles in their chaetae. The few
chaetae thathave been illustrated by McIntosh (1885)
and Buzhinskaja (1977) do not show clear articula-
tions despite their large size, and despite the very
long article, but they are better developed basally.
They seem to be stiff without bending or just slightly
bending as the animal swims. Thus, flotids and
flabelligerids have similar body chaetae, but those of
flotids are extremely large, provided with very long
articles, and have very poorly developed articulation
restricted to the basal or medial parts while in flabel-
ligerids the articulation tend to be better developed
distally.

The distinguishing features of flotids in relation
to flabelligerids, as indicated by Buzhinskaya (1996,
2006), are the lack of a cephalic cage, and the
presence of paired trifid organs, multiple nerve gan-
glia per segment, and some peculiar oral tentacles.
The lack of the cephalic cage was indicated by
Hartman (1967: 126); the anterior end may be mod-
ified (broader than other chaetigers) and the contrac-
tion of the larger first parapodia may resemble the
flabelligerid cephalic cage. However, this is an arti-
fact of preservation because in living specimens
most parapodia are lateral (Batson, 2006; K. Osborn,
pers. comm.).

Another feature which deserves attention in
flotids is the ventral displacement of second chaeti-
ger in some species. Most flabelligerids have their
first chaetiger dorsally displaced, even though there
may be few or short chaetae, while the second
chaetiger is lateral, resembling those present in suc-
ceeding chaetigers. In Buskiella, however, the dis-
placement of the second chaetiger is not a preserva-
tion artifact because it is observed in some living
animals (see http://www.exploretheabyss.com/pho-
to/gallery/gallery/popups/worm_lIr.htm).

The ventral nerve chord in flabelligerids has
been illustrated for Flabelligera (de Quatrefages,
1849, PI. 10, Fig. 1), Pherusa (Schlieper 1927: 375,
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Fig. 58), Diplocirrus (Filippova et al., 2003: 220,
Figs 2C, 4, 5), and Poeobius (Heath, 1930: 241, Figs
A,C,PL 1,Fig. 1,4, Pl. 2, Fig. 10). The ganglia may
be elongate but there is only one per segment, where-
as in flotids they are duplicate, as originally shown
by MclIntosh (1885: 374, P1. 45, Fig. 2). Poeobius is
the only pelagic polychaete having only 11 pairs of
ganglia, as in Buskiella, but in the former they are
single, not double as in the latter. Since in most of the
above flabelligerids the body has more segments, the
multiple ganglia might indicate the fusion of succes-
sive segments. This duplication of the ventral nerve
chord ganglia is unique.

The third feature for distinguishing flotids from
flabelligerids is the large size with few chaetigers.
They are oligomeric, having a body with up to 11
chaetigers, but can reach a very large size (over 100
mm). The largest known flabelligerids are Flabellig-
era mundata Gravier, reaching over 50 mm in length
with about 25 chaetigers (Gravier, 1906: 537), and
Pycnoderma congoense Grube, reaching 120 mm in
length with about 100 chaetigers (Augener, 1918:
451). Other benthic polychaetes with a large body,
but without many chaetigers include some species of
Aphrodita (25-30 chaetigers, 10-20 cm), Chloeia (20
chaetigers, 10—12 cm), and Hesione (16 chaetigers, 6—
8 cm) (Fauvel, 1953; SISV, pers. obs., MNHN, Paris).
The oral tentacles are not found in the studied speci-
mens (see below). They might be either a series of
muscular filaments broken from the thick pharynx
surface, or they mightbe true tentacles, but most likely
belonging to another animal which could have been
recently captured and partly ingested.

Nevertheless, the trifid organ is another unique
feature. Taken this together with the lack of cephalic
cage, the duplicate ventral ganglia, and the oligo-
meric condition, despite not being used in previous
phylogenetic studies, they may warrant the indepen-
dent family status for the Flotidae, although closely
allied to flabelligerids. Because of the above rea-
sons, we think Flotidae should be kept distinct from
Flabelligeridae.

The family Flotidae Buzhinskaya, 1996 is de-
fined by trifid organs, duplication of ventral nerve
ganglia per segment, and by oligomeric body. It
contains a single genus, Buskiella Mclntosh, 1885
(includingFlota Hartman, 1967), with three species:
B. abyssorum Mclntosh, 1885, B. flabelligera (Hart-
man, 1967) comb.n., and B. vitjasi (Buzhinskaya,
1977) comb.n.

Buskiella Mclntosh, 1885

Buskiella McIntosh, 1885: 372; Fauchald, 1977: 116
(partim). Type species: Buskiella abyssorum Mclntosh,
1885, by original designation.

Flota Hartman, 1967: 125; Fauchald, 1977: 118.

DIAGNOSIS EMENDED. Body cylindrical,
tapering posteriorly, with 9—-11 chaetigers; outer
cuticle thick, soft, covering parapodia. Paired trifid
organs on the anterior end. Pharynx thick, as wide as
anterior end. First chaetiger large, lateral; second
chaetiger short, sometimes directed ventrally. Chae-
tae include smooth and multiarticulate capillaries,
articles very long. Abyssopelagic.

REMARKS. Fauvel (1916) studied the pelagic
polychaetes collected from several localities during
two oceanographic cruises. In the material collected
from a station located between the Azores Islands
and the Iberian Peninsula, using an oblique tow from
5,700 m, he found what he identified as Buskiella
abyssorum. The outer cuticle was tougher than the
one found in Flabelligera, and without sediment;
further, one specimen had a single median palp, and
another specimen had some lateral bands of short
branchia-like filaments on the anterior end, as well
as some rounded lobes in the pharynx. The notocha-
etae are longer than the neurochaetae, and that there
were many companion chaetae in both rami; al-
though Fauvel (1916) stressed the differences be-
tween his specimens and B. abyssorum, he regarded
those as artifacts of preservation as well as a result of
size differences.

Hartman (1967) erected Flota for some abysso-
pelagic flabelligerid-like polychaetes found off Chile.
However, she (as well as other taxonomists after her)
overlooked the paper by Fauvel (1916), where the
pelagic habiat for Buskiella was suggested. Thus,
she compared Flota to Enigma Betrem, 1925, and to
Poeobius Heath, 1930. Enigma terwielli Betrem,
1925 is closely related to Poeobius meseres Heath,
1930, and may even belong to the same species.
Furthermore, its type locality is Bay of Guayaquil,
Ecuador (Hartman, 1967: 127), and there are some
records forP. meseres from off Ecuador (McGowan,
1960: 132, Fig. 4). Enigma, however, is a junior
homonym of a coleopteran insect, and despite the
announcement of a forthcoming paper by the author,
it never came out. Fauchald (1977: 117) regards E.
terwillei asincertae sedis, but it might be eventually
regarded as a senior synonym if its type material is
found. However, these two genera lack parapodia
and chaetae, and if different, they are more closely
related to each other than to Buskiella.

As currently redefined, the species included in
Buskiella are B. abyssorum Mclntosh, 1885, B.

flabelligera (Hartman, 1967) n. comb., and B. vitjasi

(Buzhinskaya, 1977) n. comb. Two other species
described within this genus belong elsewhere B.
borealis Hartman, 1965, is a benthic species which
resembles PycnodermaGrube, 1877, or Trophoniel-
la Caullery, 1944, and B. minuta Amoureux, 1986,
is more closely allied to Piromis Kinberg, 1867. The
generic definition by Fauchald (1977: 116) included
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B. borealis, and that explains why the branchiae
were regarded as abundant and placed on a triangular
membrane, which rather resembles Piromis, rather
than Buskiella or Flota, as then known. Further,
some details are missing in the original description
of Buskiella, and the type materials include speci-
mens in varying degrees of deterioration. A rede-
scription and the designation of a lectotype for
Buskiella abyssorum is presented below to help
clarify questions regarding its morphology.

The main distinguishing features to separate the
three species of Buskiella are the relative number of
gonopodial lobes (one pair in B. vitjasi; two pairs in
the other species), and their relative shape (blunt
digitate in B. abyssorum, tapering cirriform in B.
flabelligera). The gonopodial lobes are covered and
protected by the thick cuticle, and their number and
relative shape are herein regarded as useful features,
since they are useful in separating some flabelligerid
species (Stop-Bowitz, 1948: 33). Further, the rela-
tive shape of the trifid organ, despite its exposure and
often eroded state, might be used to separate the
species in two groups, by the relative position of the
lateral branches in relation to the central lobe. Thus,
in B. vitjasi, the trifid organ has the lateral lobes
rising from the central lobe, while in the two other
species the lateral lobes have a more basal position,
such thatthey look as if they were stemming from the
body wall. However, because the trifid organ is more
easily damaged, its usefulness needs some valida-
tion based upon additional better fixed and pre-
served specimens.

KEY TO SPECIES OF BUSkIELLA MCINTOSH, 1885

1. Gonopodial lobes in chaetigers 3 and 4 (trifid
organs with lateral lobes stemming from the
anterior region, not from the central lobe) ... 2

— Gonopodial lobes only in chaetiger 4 (trifid organ
with lateral lobes stemming from central one,
lateral branches thin) ..........ccccccoevieiieiieenennn.
........... B. vitjasi (Buzhinskaya, 1977), comb. n.

2.Gonopodial lobes blunt digitate, not pointed.........
........................... B. abyssorum Mclntosh, 1885

— Gonopodial lobes tapering cirriform, not blunt ...
............ B. flabelligera (Hartman, 1967), comb.n.

Buskiella abyssorum McIntosh, 1885
Figs 1,2, 5.

Buskiella abyssorum Mclntosh, 1885: 372-374, Pl.
45, Figs 1-2, P1. 23A, Figs 15-18; Fauvel, 1916: 113-115,
PL 8, Fig. 6, PL. 9 (non Buskiella), Figs 15-18 (redescr.;
partim).

TYPE MATERIAL. Central Atlantic Ocean. Lecto-
type: BMNH 1885.12.1.265, and paralectotypes collected
off Sierra Leone, RV Challenger, Stat. 101 (05°48” N,

14°20° W), dredge hauled from 4500 m (2500 fathoms),
19.VIIIL.1873. Two paralectotypes (BMNH-MclIntosh coll.
1921.5.1.2657), collected off Tristan da Cunha, R/V Chal-
lenger, Stat. 333 (05°48° N, 14°20° W), dredge hauled
from 3645 m (2025 fathoms), 13.111.1876 (one median
fragment, another very long median fragment without
cuticle; 73 mm long excluding the everted gut, 10 mm wide
by chaetiger 1, 11 chaetigers, trifid organ paired).

ADDITIONAL MATERIAL. One posterior fragment
(BMNH-85.12.1.266), R/V Challenger, Stat. 106 (01°47°
N, 24°26” W), 3330 m (1850 fathoms), 25.VIIL1873 (it
has an oblique cut, 3—4 chaetigers). One damaged speci-
men (MOM-181438) collected during Monaco Campaign
1909, Stat. 2875 (43°04°30” N, 19°42° W), tow 0-5,700
m, 8.VIII.1909 (anterior fragment, 17 mm long, 2 chaeti-
gers and anterior gut; trifid organ paired; the dark filamen-
toid structures in the gut is the stomach’s anterior end,
corrugated, torn off after contraction; they are not tenta-
cles). Some fragments (MOM-181438), collected in the
same station (they are typhloscolecids, close to Travisiop-
sis, see below). Three slides from the same Buskiella
specimen (IRFA-89,-90, -90”) with fragments of tunic and
parapodia, chaetae broken. One specimen (SIORAS), R/V
M. Keldysh, Stat. 4355, polygon Broken Spur (29°10.67°
N, 43°10.38* W), 25.V1.2002, oblique tow 2960 — 650 m,
bottom depth: 3000 m.

DESCRIPTION. Lectotype complete (Figs 1B,
2A), distorted, anteriorly swollen, tapering posteri-
orly, cylindrical; body pale brown, slightly darker
anteriorly, surface smooth, with a transparent thick
tunic, mostly free from sediment particles, posterior-
ly damaged, with foreign particles; 32 mm long, 4
mm wide (chaetiger 3), first chaetiger chaetae 13 mm
long (most chaetal tips broken), 9 chaetigers (some
without chaetae).

Anterior end eroded. Cephalic hood not seen
(present in SIORAS specimen, Fig. 5B). Prostomi-
um damaged in the lectotype (Fig. 1C, D). Prostomi-
um a very low cone (in paralectotype BMNH
1885.12.1.265), anteriorly rounded. Trifid organ
paired, right one better preserved, left one damaged
(Fig. 1D, and in another fragment); all lobes thick,
tapering; median lobe thicker, lateral ones stemming
from the ventral side of the base, twice as long in
fresh material, now sub-equal. Lateral lips well de-
veloped, dorsal and ventral lips shorter (Figs 1D).
Pharynx thick (Fig. 2C), internal surface smooth,
connecting to a dark stomach.

First chaetiger larger than the remaining; chaetae
at least 1/3 as long as body, or 3 times longer than
body width (Figs 1A, B, 2A). Chaetae arranged in
short rows, notochaetae arranged in two short trans-
versal rows, now contracted and distorted. There are
16+8 (on each row) notochaetae and 16 neurochae-
tae, the latter slightly thicker. Chaetiger 2 smaller,
difficult to detect because of distortion. Posterior
chaetigers larger, decreasing in size posteriorly. All
remaining chaetae long multiarticulated capillaries.
Ventral gonopodial lobes small, digitate, in posteri-
or margins of chaetigers 3 and 4 (Fig. 2B).
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Fig. 1. Buskiella abyssorum Mclntosh, 1885, lectotype; A, C — original drawing by McIntosh (1885, P1.
45, Fig. 1).

A — in dorsal view; C — anterior end, ventral view, enlarged (and inverted); Lectotype: B — complete specimen (notice
the reduced size of anterior end and the body twisting); D — anterior end, ventral view; notice the reduced size of the trifid
organ (rto — right, Ito — left), and the lack of any well-defined epistomal membranes. Scales: B — 2 mm; D — 500 pm.
Puc. 1. Buskiella abyssorum Mclntosh, 1885, nexkrorum; A, C — opuruHanbsHbli pucynok MaklHroma
(Mclntosh, 1885, P1. 45, Fig. 1).

A — o6mmii Bup co cnunbl, C — nepenuii KoHe, Buj criepean; B, D — ToT xe sk3eMiuisip, poto. B — oOmmii Bux
(mepeHUIl KOHEI MEHBIIIE [0 pa3Mepy, 4YeM Ha PUCYHKE; TEJI0 MepeKpydeHo); D — mepeanuii KOHeL, BIJ CHepeay;
TpexpasJelbHbIil OpraH MEHbIIE, YeM Ha PHCYHKE (Ito — IpaBblii, [to — JIeBbIil), HeT HUKaKOH MEMOPaHBI HaJl0 PTOM.
Macmrab: B — 2 mm; D — 500 MxM.
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b

Fig. 2. Buskiella abyssorum McIntosh, 1885, lectotype.

A — entire animal, ventral view showing the reduced number of chaetigers and body distortion; B — chaetigers 34,
ventral view, showing gonopodial lobes (gl); C— posterior end, ventral view; notice the swollen ventral ganglionar sites,
and the muscular elevated anus, as well as some chaetae; Same, paralectotype: D — pharynx and stomach from another
paralectotype; E — another paralectotype, multiarticulated chaetae and details of articulation (note the lateral
constriction). Scales A — 500 pm; B — 125 pm; C — 63 um; D — 18 um.

Puc. 2. Buskiella abyssorum Mclntosh, 1885, nexrorutm.

A — o0muii BuJ ¢ OPIONIHON CTOPOHEI; B — IMIETHHKOHOCHBIC CerMEHTHI 3—4, BUI ¢ OPIOIIHON CTOPOHBI, BUIHBI
roHonoauansHble sonacti (gl); C — 3aaHui KOHel, BUJ ¢ OpIOIIHOH CTOPOHBI; BHIHBI BBICTYNAIOLIME T'AHIIIHU
OPpIOLIHOM HEPBHOM LIEMOYKH, MYCKYJIUCTBIH MUTUANN, INETUHKU; D — mapanekToTHIl, TI0TKa U Kely10K; E — npyroit
[apaaeKTOTHII, WICHHUCTBIE [IETUHKH U AeTalu cowieHenus. Macmrtab: A — 500 mxm; B — 125 mxm; C — 63 MkwMm;

D — 18 mMkm.

Parapodia well developed, lateral, rounded mus-
cular lobes; median neuropodia ventrolateral. Noto-
and neuropodia fused almost completely, chaetal
lobes flat, long. Median notochaetae arranged in a
shorttuft, folded over the body, oblique to body axis.
Allnotochaetae very long, multiarticulated capillar-
ies, median articles very long (3—4 times longer than
wide), becoming longer distally, about 20 chaetae
per bundle, 2—-3 times longer than body width (most
broken). Neurochaetae all multiarticulated capillar-
ies, slightly thicker than notochaetae, arranged in a
curved line, about 10 per bundle; all with long
articles (Fig. 2E).

Posterior end damaged, almost separated from
the remainder of the body, with smaller parapodia
(Fig. 2C); pygidium slightly swollen, anus terminal,
no anal cirri.

REMARKS. Buskiella abyssorum Mclntosh,
1885 resembles B. flabelligera (Hartman, 1967) n.

comb. Their main difference relies on the shape of
their gonopodial lobes; thus, they are digitate in B.
abyssorum but in B. flabelligera they are cirriform
and tapering.

A lectotype is herein designated because it was
the only complete specimen in the type series, de-
spite the fact of being distorted and having a much
damaged left trifid organ; most syntypes are in poor
condition, being either fragments or pieces of the
digestive system. After ICZN (1999, Art. 74, Re-
comm. 74B), the lectotype has been selected based
upon the original description and illustration. The
paralectotypes (BMNH-McIntosh coll. 1921.5.1.
2657) include very long fragments (up to 97 mm).
Since the lectotype is complete with 9 chaetigers (32
mm long), and a paralectotype is much longer with
11 chaetigers (73 mm long), with very long posterior
chaetigers, there is a variable degree of contraction if
both specimens had a similar size when alive.
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Fig. 3. Buskiella flabelligera (Hartman, 1967), comb.n., holotype.

A — ventral view, notice the large tunic and the breakage of the muscular body wall in chaetigers 3-5; B — same,
chaetigers 3 and 4 enlarged showing gonopodial lobes (gl); C — same, posterior end, with tunic unfolded to show its
original length; paratype: D — anterior fragment in dorsal view with everted pharynx, previously stained with methyl
green; notice the more or less parallel body sides; E — same, close up of the anterior end showing the paired trifid organ
(to) and the pharynx. Scales: A — 4 mm; B-D — 2 mm; E — | mm.

Puc. 3. Buskiella flabelligera (Hartman, 1967), comb.n., ronoTuir.

A — Buj ¢ OpIOUIHOI CTOPOHBI, BU/IHA TYHHKA, CTCHKA Tella pa3opBaHa B pailoHe 3—5-ro cermeHToB; B — TOT K¢
9K3EMIUISP, IETHHKOHOCHBIE cerMeHThI 3 and 4, ButHbI rOHOMOAuanbHbIe Jionacti (gl); C — ToT ke IK3eMIusIp, 3a/IHUi
KOHell, TYHHKa pacrpasiieHa; D — napaTuil, nepeiHnii KoHell, B CO CIIUHBI, TJI0TKA BBIBEPHYTA, OKPACKa METHIICHO-
BBIM 3€JICHBIM; BUIHO, YTO Kpasi Tena bosiee-MeHee napajielibHbl; E — TOT e 9K3eMIUISIp, MepeHHI KOHEL] C TapHBIM

Tpexpase’IbHbBIM OpraHoM (to) u riuoTkoil. Macmrad: A — 4 mm; B-D — 2 mM; E — | M.

The only other specimens of this species were
recorded by Fauvel (1916). However, only one spec-
imen deposited in the Monaco collections belongs in
this species. The other anterior fragments belong to
a typhloscolecid, close to Travisiopsis. It resembles
T. lumbricoides, as recorded and illustrated by Step-
Bowitz (1992: 100-101, Fig. 36), by having globose
parapodial cirri, but the anterior end is too damaged,
and it is posteriorly tapered, not blunt. However, the
Step-Bowitz’s record differs in several relevant
morphological features (body shape, segment shape,
and parapodial cirri) from 7. lumbricoides Reibisch
(1895: 57-57, P1. 5, Figs 10—12). It might belong in
another genus. Further, the specimens studied by
Fauvel (1916) have finely papillate basal rings in the
everted pharynx, and the frilled nuchal organ; the
palpode is missing, probably after Fauvel’s exami-
nation.

DISTRIBUTION. Abyssal waters in the central
equatorial and northern Atlantic Ocean.

Buskiella flabelligera (Hartman, 1967),
comb.n.
Figs 3,4, 6, 7.

Flota flabelligera Hartman, 1967: 125-127, P1. 38.

TYPE MATERIAL. Southeastern Pacific Ocean. Ho-
lotype of Flota flabelligera (USNM-55548), and paratypes
(USNM-55549), collected off Southwestern Chile, RV
Eltanin, Stat. 190 (34°46°-35°05" S, 74°53°-74°29" W),
2891 m, 30.VIIL.1962.

ADDITIONAL MATERIAL. One specimen (DIZM-
SU-unnumb.) without collection locality information, per-
haps collected off Chile.

REDESCRIPTION. Holotype complete (Fig.
3A), distorted, fusiform, mid-ventral body wall bro-
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Fig. 4. Buskiella flabelligera? DIZMSU.

A — complete specimen in dorsal view, showing widened tunic and many elongate filiform papillae running through
it, as well as thin circular muscle bands in the body wall; B — anterior end, ventral view, tunic removed, showing an
impaired trifid organ and ventral nerve ganglia (methyl blue staining), as well as two bundles of longitudinal muscles;
C — posterior segments, lateral view, notice the papillae projecting from parapodia and globular exposed nerve ganglia
(ng) on the ventral (left) side (due to body contraction); D — posterior end, dorsal view showing pygidium, parapodia
and papillae in posterior segments. Scales: A — 1.5 mm; B-D — 370 um.

Puc. 4. Buskiella flabelligera? K3BMI'Y.

A — 00muii BUA CO CIIUHBI, BU/IHA TOJICTAs TYHHKA U HPOXOSIIHE CKBO3b HEE MHOTOYHCIICHHBIC HUTCBHU/HBIC TATIIIIBI,
CTEHKa Tejla C TOHKMMH KOJIBLIEBBIMHM MBIIICYHBIMU BOJIOKHaMHU; B — nepequuii KoHel, BUJ ¢ OPIOIIHON CTOPOHBI,
TyHHMKa yJajieHa, BUJCH HENApHBIA TpeXpa3AeibHbI OpraH, raHMIMK OPIOUIHOM HEpBHOM LIEMOYKH M JIBA IyyKa
MIPOIOJILHOM MYCKYJaTyphl (OKpacka METHICHOBBIM CHHMM); C — 3aJHHE CErMEHTHI, BUJ COOKY, BUIHBI MAlUILIbI,
OTXOJISILIKME OT MAPAIO/IHii, U BBICTYIAIOLIME FAHIINK (Ng) Ha OpromIHON cTopoHe; D — 3a/1Huil KOHell, BUJ CO CIIMHHOM
CTOPOHBI, BUJICH MUTUANHI, TTAPAIIOIUH U MAITMILIBI Ha ITOCIeIHUX cerMenTax. MacmTab: A — 1,5 mm; B-D — 370 mkm.

ken by contraction (Fig. 3B), dorso-ventrally flat;
body pale throughout, surface smooth, with a trans-
parent thick tunic, without sediment particles, poste-
riorly elongated, without foreign particles; 22 mm
long, 8 mm wide (excluding the tunic), most chaetae
broken, 9 chaetigers.

Anterior end damaged in holotype. Cephalic
hood as a short narrow tube with a single ring;
margin smooth. Prostomium low cone. Trifid organ
paired, sessile (Fig. 3D, E), all lobes of about the
same length; lateral lobes thin, middle one twice as
wide as laterals. Dorsal lip short, lateral lips muscu-
lar, thick; ventral lip not seen. Pharynx thick (Fig.

3A, D, E), with small tubercles ventrally, internal
surface smooth, connecting to a dark stomach.

First chaetiger larger than the rest; chaetae bro-
ken (Figs 3A, D). Length of chaetae in relation to
total body length unknown. Chaetae in a tuft; only
about three neurochaetae basis left, much thicker
than notochaetal bases. Chaetiger 2 smaller, more
ventrally directed. Posterior chaetigers larger, de-
creasing in size posteriorly. Ventral gonopodial lobes
cirriform, tapering, in the posterior margin of chae-
tigers 3 and 4 (Fig. 3B).

Parapodia well developed, lateral, conical, trun-
cate muscular lobes; median neuropodia ventrolater-
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Fig. 5. Buskiella abyssorum Mclntosh, 1887, SIORAS, light microscopy.

A — anterior end in ventral view, tunic removed, ventral pharyngeal organ visible through the body wall; B — same,
parasagittal semi-thin section showing the anterior end appendices and ciliated glandular dorso-lateral folds covered by
mucus (the frontal ones possibly eversible) are seen in the pharynx cavity; C—D — trifid organ, transversal semi-thin
section: C — median part; D — median and two lateral parts (b — brain; ch — cephalic hood; dIf — dorso-lateral folds;
e — epithelium; ft — fibrous tissue; m — muscles; p — prostomium; to — trifid organ; vpho — ventral pharyngeal
organ). Scales: A, B— 500 pm; C — 50 um; D — 100 pum.

Puc. 5. Buskiella abyssorum Mclntosh, 1887, 1O PAH, cBeToBasi MEKPOCKOITHSI.

A — mepeqHMil KOHel, BHJ C OpPIOIIHOW CTOPOHBI, TYHHKa yJaJleHa, CKBO3b CTCHKY Tejla BHACH BCHTPAIbHBIN
(hapuHreanbHbIil oprai; B — TOT e 9K3eMIuIsp, MapacaruTTalbHbIN HOIYTOHKHN Cpe3 MepeAHel MOJOBHHBI Tea,
BUJICH TPEXPa3/IC/IbHBII OPraH, B TIIOTKE PACIIOI0KEHbI PECHUYHO-KEIC3UCThIE OPCO-TIATEPANbHBIC JIOMACTH, TOKPBI-
TBIE CIIM3bI0 (IIEPEJHUE JIONACTH, BEPOSITHO, MOT'YT BbIBOpaunBathesi); C—D — Tpexpas/esbHblil OpraH, MonepeyHblit
nonyToHkui cpes: C— cpennsis nonacts; D — cpennss u aBe 60koBble sonact (b— Mo3r; ch— roJoBHOI KanonoH;
dIf — nopco-narepanbHbIe JIOMACTH; € — MHUTENNI; ft — BOJIOKHHUCTAs TKAHB; M — MBILILBI; P — IIPOCTOMHYM; t0 —
TpexpasaenbHblil oprau; vpho — BeHTpanbHbIi (apuHreanbHslii opran). Macmrad: A, B — 500 mxm; C — 50 MxM;

D — 100 MkMm.

al. Noto- and neuropodia fused (chaetal fascicles
inside the parapodia reveal the external fusion).
Median parapodia with notochaetal basis arranged
in lateral tufts. Most chaetae broken; companion
capillary chaetae distally articulated. Chaetal size
unknown. Median neuropodia lateral. Neurochactae
only 2-3 left, few multiarticulated large chaetae per
ramus; arranged as a tuft (revealed by cross section
of parapodia).

Posterior end as a short tube (Fig. 3C), contract-
ed (indicated by very long tunic remains); pygidium
with anus terminal, without anal cirri.

REMARKS. The holotype of Buskiella flabel-
ligera (Hartman, 1967) comb.n., is distorted by
contraction; the mid-ventral body wall muscles are
broken. It is mostl similar to B. vitjasi (Buzhinskaya

1977), comb.n., but B. flabelligera has a shorter
cephalic hood, gonopodial lobes in chaetigers 3 and
4, not only in chaetiger 4, and the lateral lobes of its
trifid organ are attached basally, over the anterior
end, instead of being fixed over the median lobe
(“pedunculate”) as in B. vitjasi. Further, B. flabelli-
gera differs from B. abyssorum by the relative shape
ofthe gonopodial lobes, being cirriform and tapering
in B. flabelligera, and digitate in B. abyssorum. The
most noticeable difference is the relative number of
chaetae per fascicle, with B. abyssorum provided
with abundant chaetae, while B. flabelligerahas just
few chaetae. However, this difference is likely to be
due to some damage during sampling since in both
species, the chaetal bases in parapodial lobes are
very abundant. Other differences in relative body
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shape and distortion are can be probably attributed to
the type of collecting gear, as use of a plankton
sampler seems to result in more significant damage
of specimens, such as almost complete lack of cha-
etae in B. flabelligera.

The specimen without collecting information is
tentatively attributed to this species, but because of
this uncertainty we include here its main morpholog-
ical features. The body is short, tapering posteriorly,
encased in a semi-transparent thick tunic, without
sediment particles (Fig. 4A); 12 mm long, 2.3 mm
wide (excluding the tunic), with nine segments,
probably all chaetigers. The epithelium is thin, trans-
parent, wrinkled in the anterior region, and covered
by abundant long, filiform papillae with one or two
bulges (Fig. 4C, D). Longitudinal, oblique and cir-
cular muscles are visible through the cover.

Cephalic hood short. Prostomium inverted into
the tunic, not seen. Trifid organ sessile; only right
part remains (Fig. 4B). Its median branch is short,
rounded, lateral branches twice as long and thinner,
stemming from the ventral side of the base. All might
be long structures but much contracted after fixation.

First chaetiger with most chaetae lost, compan-
ion chaetae visible by SEM (Fig. 7A, B); first chae-
tiger larger with a very thick chaetal lobe. Epithelium
in anterior part wrinkled. Length of chaetae in rela-
tion to total body length unknown. Multiarticulated
chaetae with articulation surface concave (one com-
panion distally articulated chaetae fixed over it)
(Fig. 7C). Companion notochaetae in a S-shaped
pattern, neurochaetae in short transversal line (Fig.
7A,mB).

Second chaetiger as long as first one, third slightly
shorter, subsequent segments short. Parapodia well-
developed as long truncate conical muscular lobes,
much contracted after fixation. Noto- and neuropo-
dia almost completely fused. Posterior end as a short

tube (Fig. 4D); pygidium with anus terminal, with-
out anal cirri.

Ventral nerve chord subepithelial, prominent
above body wall (Fig. 4C), contains two paired
ganglia per segment, excluding first and last seg-
ments. Three ganglia in the first segment, one pair
seen near base of circum-oesophageal connectives
(Fig. 6A), and one ganglion in last segment.

DISTRIBUTION. Off NW Concepcion, Chile,
to Cape Horn, in 2800—4110 m, abyssopelagic.

Buskiella vitjasi (Buzhinskaya, 1977),
comb.n.

Flota vitjasi Buzhinskaya, 1977: 9-12, Figs 1, 2.
TYPE MATERIAL (Buzhinskaya 1977: 12). North-
western Pacific Ocean: Holotype ZIRAS-43261, R/V
‘Vityaz’ (43°40' N, 149°31' E), 1.VII.1953, 6000 m, and
paratype ZIRAS-43262, 46°11' N, 154°56' E, 23.V.1953,
4000 m. No type specimens available for examination; the
re-description is based on translated and modified original
description. Also two specimens in ZIRAS were not exam-
ined; both previously identified as Planctoflabelligera
pacifican. gen., n. sp. by Uschakov (R/V “Vityaz’, ZIRAS-
11651: 5,760 m, 51°46.2' N, 161°48.2' E, and ZIRAS-
11652: 5,700-0 m, 38°18.4' N, 143°55.0' E.
DESCRIPTION. Modified from Buzhinskaya
(1977: 9-12). Holotype and paratype light brown,
flat, with thick transparent tunic, penetrated by pa-
pillae. Tunic wrinkled; oblique skin folds on dorsum
of each segment; similar folds ventrally on first and
second segments. Papillae short, almost globular, or
long-stalked, some medially swollen, penetrating
tunic; 20-30 mm long, 4-8 mm wide, 9 chaetigers.
Prostomium round with paired trifid organs.
Median lobe longer than lateral ones, all of about the
same width. Peristomium elongated, forming a neck
zone. First chaetiger enlarged, with thin transverse

Fig. 6. Buskiella flabelligera? DZIMSU: SEM.

A — anterior end in frontal view, tunic removed; notice the impaired (right) trifid organ, two everted dorso-lateral folds
and enlarged first chaetiger, directed dorsally; B — same, close-up of the trifid organ and dorso-lateral folds; white
arrowhead indicates enlarged area in E, and black arrowhead indicates enlarged area in F below; C —same as A, lateral
view; D — trifid organ, dorsal view; E — ciliated — glandular epithelium of dorso-lateral folds; a thick mucous layer
remains on the cilia, and large gland openings in the background; F — close-up of the epithelium of the lateral lobe of
the trifid organ, notice that both cilia and gland openings are missing (dlf — dorso-lateral folds; 11 — lateral lobe of the
trifid organ; ml — median lobe of the trifid organ; to — trifid organ). Scales: A, C — 300 pm; B, D — 100 um, E —
10 pm, F — 3 pm.

Puc. 6. Buskiella flabelligera? K3BMI'Y: COM.

A — mepenHuil KOHEL, BUJ CIIEpe]y, TYHHKA y[qajeHa; BHICH HEMApHBIN (IIpaBblil) TPEXpa3leibHBIN OpraH, ABE
BEIBEPHYTHIE JIOpPCOJIATEpaIbHEIE JIONMACTU M MaparoJuu IepBOro CerMEHTa, CMENIeHHbIe NOpCcalbHOo; B — ToT ke
Iperapat, TpexpasaelbHbIi OpraH U J0pcoIaTepalbHbIe JIONACTH; Oelast CTpeJIKa MOKa3bIBaeT YBEINUCHHBIH Y4acTOK
Ha Qoro E, uepHas cTpesnka MoKas3blBaeT yBEIHM4YEHHBI ydactok Ha doro F; C — To0 *ke, uto A, Buj cboky; D —
TpexpasJelbHbIil OpraH, BHJ CO CIUHEL, E — pecCHHYHO-)KeNe3UCTHIH SIUTENNH JOPCO-TaTepalbHbIX JIONAcTel; Ha
PECHHYKAX OCTAJICS TOJCTHII CIOH CIM3HU, BUAHBI KPYIHBIC OTBEPCTHS Jkee3; F — smmTennii naTepaisHOi T0macTu
TpeXpasJeibHOr0 OpraHa, PECHHYKH M OTBEpCTHs kene3 orcyrctBytor (dIf — nmopco-marepanbuenii nomacr; 1l:
JaTepasbHast JIOMACcTh TPEXpas3AeIbHOro opraHa; ml — MeananbHast JIONAacTh TPEXPA3AeIbHOTO OpraHa; to — Tpexpas-
nenbHbIN oprad). MacmTab: A, C — 300 mxm; B, D — 100 mxm, E — 10 MM, F — 3 MxMm.
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brown bands. Parapodia biramous, first chaetiger
directed forward, others directed laterally. All chae-
tae fragile transparent with long submerged ends,
about 25 chaetae per bundle. All chaetae multiartic-
ulated, most broken, articles longer basally, shorter
distally; companion chaetae capillary, thinner, slightly
emerging in each chaetiger lobe. In larger specimen
chaetae remain in segments II, V, VI, VII; 12-13
chaetae per bundle, about 14 mm long, exceeding
body width (including tunic). Gonopodial lobes in
posterior margin of chaetiger 4, digitate. Posterior
end cylindrical, anus terminal.

REMARKS. The original description of Bus-
kiella vitjasi (Buzhinskaya, 1977) comb.n., was
modified by Buzhinskaya (1996, 2006) to include
oral tentacles. She stated that the pharynx has two
groups of thin tentacles, attached dorso-laterally;
each tentacle is hollow with a longitudinal ciliated
groove. Specimens from which these tentacles were
originally described were not available for this study
and thus, their presence and nature could not be
confirmed. No such tentacles were found on the
examined specimens belonging to other species.
Among the paratypes of Buskiella flabelligera (Hart-
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man), there is only one small specimen with some
filaments coming out of the mouth, but the anterior
end is slightly damaged, and they look more like
muscle fibers, not tentacles. Since none of the other
specimens with everted pharynx had any such fila-
ments, this cannot be regarded as a reliable feature
for the species.

Other details (Buzhinskaya, 1996, 2006) were
given for the feeding apparatus and nervous system.
The trifid organ, which she called palps, was de-
scribed as lacking a ciliated groove, and containing
“large blood vessels, and probably performs respira-
tory and sensory functions.” Another peculiarity is
very large ventral pharyngeal organ resembling bur-
sawith pair of salivary glands at the posterior bound-
ary. For the nervous system, she noticed three pairs
of large ganglia on circumesophageal connectives,
and then two pairs of segmental ganglia, each with a
well-defined border between them. In addition to the
whole nerve chord, there are smaller ganglionic
bulges between each group of segmental ganglia.
The original species name was made after regarding
the ship’s name as a masculine noun, which might be
incorrect since a vessel is a feminine in Latin, but this
usage is followed herein.

DISTRIBUTION. Described from 4.000-6.000
m depth, off Kuril-Kamchatka trench, northwestern
Pacific Ocean.

The trifid organ
Figs 5-7.

LIGHT MICROSCOPY. In B. abyssorum SIO-
RAS specimen, both trifid organs are present (Fig.
5A), each with tapering lobes and the median lobe
larger, twice as wide and long as the others. The
lateral lobes are borne over the ventral base of the
median lobe. The histological sections show that the
cephalic hood is better developed dorsally, the pros-
tomium wall consists of large polygonal vacuolated
cells, and the trifid organ may be hollow (Fig. 5B).
No nuchal organs were found.

The fine structure of the trifid organ (Fig. 5C, D)
shows that the epithelium consists of highly vacu-
olated supportive cells with relatively large, dark
nuclei, covered by a folded cuticle. Cilia or glandular
cells were not observed. Under the epithelial layer,
circular and longitudinal muscle bands are located.
No blood vessels were found but some hollow areas
may be indirect evidence for them. Between the
epithelium and the muscle layers, some fibrous (or
nerve) tissue is located subcentrally. The central part
of'the trifid organ lobes are hollow. The lateral lobes
differ from the median by having smaller epithelial
cells, by a reduced development of the musculature
and inner cavity, and a higher proportion of fibrous
tissue which occupies most of the cavity.

SEM. In what we have regarded as B. flabellig-
era, the trifid organ is sessile and only the right part
remains (Fig. 6A). The median lobe is short and
rounded, while the lateral lobes are twice as long and
thinner, extending ventrally from the base (Fig. 6D).
They all seem to be long structures but are shortened
by contraction, probably due to fixation. Two round-
edlobes (presumably everted dorso-lateral folds) are
situated ventrally to the trifid organ (Fig. 6B, C).
Their surface is ciliated, with numerous openings of
glands (68 im in diameter); however, the epitheli-
um covering the trifid organ is smooth, covered by a
folded cuticle (Fig. 6F).

There are few detailed studies on the anatomical
features of the flabelligerids anterior end. Spies
(1975, Pls. 4-5) included some histological sections
of the head appendages of Flabelliderma Hartman,
1969, and Gardiner (1988, Fig. 2.1D) provided some
details on the branchial features of an unidentified
flabelligerid (Piromis?). Thus, palps have a ciliated
longitudinal furrow, and branchiae have abundant
cilia and blood vessels. Since these features are not
present in the trifid organs, they cannot be regarded
as either palps or branchiae. However, trifid organs
might have respiratory functions, just like coelo-
branchiae, since they have a hollow core. The trifid
organs may yet be homologous with palps or bran-
chiae but the function would have changed signifi-
cantly enough to modify the features considered
typical of each. The presence of fibrous tissue that
may be nervous tissue, suggests the trifid organ may
function in a sensory capacity. Histological works
with TEM using better preserved specimens are
necessary to determine the nature of this structure, as
well as the homology of the trifid organ could be
established by studying its innervation and early
development.

Paired trifid non-ciliated appendages (“peribuc-
caltentacles”) are presentin Alvinellidae Desbruyeres
& Laubier, 1980". Alvinellid trifid organs are found
on the anterior end, together with numerous grooved
tentacles. Each trifid organ is made of foliose projec-
tions and the lateral ones are marginally papillose;
thus, differing from those found in flotids. Zal et al.
(1994: 43, Fig. 1A), Jouin-Toulmond ef al. (1997),
and Zhadanet al. (2000) have indicated that they are
restricted to males. Alvinellid trifid organs have
been recorded in Paralvinella grasslei Desbruyéres
& Laubier (1982: 487, Fig. 1B,D; Desbruyeéres &

! This paper includes the proposal of Alvinellinae as a
new subfamily (p. 268); after the Principle of Coordina-
tion in the family group—ICZN, 1999, Art. 36.1—this
should be the date for the family as well. Holthe (1986:
112) used a previous report and gave 1979 as the publica-
tion date based upon another document; that report, how-
ever, may not be a formal publication for nomenclatural
purposes and that would explain why the authors avoided
including it in their references.
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Fig. 7. Buskiella flabelligera? DZIMSU.

A — close up of the left parapodia from the first chaetiger, frontal view with notopodium above; thin filaments are
companion chaetae; all annulated chaetae lost, their insertion sites are the fusiform depressions external to the companion
chaetae; B — close up of the right parapodia from the first chaetiger, dorsal view; notice the mucus mass continued over
the bases of companion chaetae, and a single base of a broken annulated neurochaeta; C — close-up of two fragments
of a broken multiarticulate chaetae showing a smooth surface, and a broken articulate companion chaetae enlarged in
insert (lack of a denticulated surface as in Acrocirridae); D — close-up of the ventral skin surface, notice the circular
muscles project through the skin and base of damaged papillae (ne — neuropodium; no — notopodium). Scales: A,
B — 100 pm; C — 3 pm; D — 30 pm.

Puc. 7. Buskiella flabelligera? K3bBMI'Y.

A — n1eBast maparo/us NepBOro CErMeHTa, BUJ| CHEPE/IH, HOTOIO/(Hs BBEPXY; TOHKHE BOJIOKHA — JOTMOJHUTEIbHbIC
IIETUHKH; BCE YWICHUCTBIC IETUHKHU YTPAUCHBI, MECTA X MPUKPEIUICHHS — BEPETCHOBUAHbIC YTy OJICHHUS KHAPYKU OT
JIOTIOJIHUTEIbHBIX IETHHOK; B — mpaBast naparous nepBoro CerMeHTa, BUuJl CO CIIMHBI; BUJIHA CIIH3b, HOKPBIBAIOIIASL
OCHOBAHUSI JIOIOJIHUTEIIbHBIX IIETHHOK, X CIOMaHHasi YieHncTas HeBpoxeTa; C — (hparMeHTbI CJIOMaHHON 4ICHUCTOH
LICTHHKH, BHHO, 4TO IIOBEPXHOCTh COYJICHEHNUsI IIaKasl, a He 3a3yOpeHa, kak y Acrocirridae; Ha BCTaBKe — CIIOMaHHast
JIONOJIHUTEIIbHAS IETUHKA (BUIHO IJIaKOe couleHeHHe); D — MoBEpXHOCTh Tea ¢ BEHTPAIbHON CTOPOHBI, BUIHBI
KOJIBLIEBBIE MBILIIIBI 1 OCHOBAHMUS MIOBPEX/ICHHBIX MAMIUI (Ne — HEBPOINOaAUs; no — HoTonous ). Macmrad: A, B —
100 mxm; C — 3 mMMm; D — 30 MkM.

Laubier, 1986: 2231, Fig. 7A-C), P. palmiformis According to Zal et al. (1994: 47), alvinellid

Desbruyéres & Laubier (1986: 2242, Figs 26-26),
and P. fijiensis Desbruyéres & Laubier (1993: 232,
Fig. 5B). Other alvinellids may have single-lobed or
bilobed non-ciliated organs; Desbruyéres & Laubier
(1993) have used their presence to separate subgen-
era ofParalvinella. Because of several rather marked
differences between alvinellid and flotid trifid or-
gans, these structures are herein regarded as a con-
vergent feature.

trifid organs may play a role in pseudocopulation.
We do not know whether studied Buskiella speci-
mens are males or females, but trifid organs are
present in all specimens. A reproductive role would
be established by linking the gonads with the trifid
organ, or by linking the trifid organs with a mechan-
ical function during spawning or sperm transfer.
The trifid organs in flotids might need some
internal support. Because there are hollow cells in
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the Buskiella abyssorumepithelium, they might per-
form a supportive role, as it has been shown in
Chaetopteridae where the tentacular epidermal cells
may be occupied by a single large vacuole (Storch,
1988). No cartilaginous structures, such as those
found in sabellids or other polychaetes, were found
(Tovar-Hernandez and Sosa-Rodriguez, 2006).

Dorsolateral ciliary folds are present in many
polychaete families; they mostly occur as a pair of
lateral eversible ciliary fields (Purschke & Tzetlin,
1996; Tzetlin & Purschke, 2005). These features
have not been recently studied in flabelligerid poly-
chaetes, but both Costa (1841: 278, P1. 12, Fig. 2a),
and Claparede (1869: 101, P1. 25, Fig. 1) mentioned
them. However, they found three eversible ciliated
lobes inStylarioides monilifer delle Chiaje (although
the former renamed it as Lophiocephala), Costa
called them antennae and Claparéde called them
“languettes ciliees”. We have noticed that the dorso-
lateral ciliary folds are also present in flotids. How-
ever, the use of dorsolateral ciliary folds for mi-
crophagous feeding is only present in small epibenthic
or interstitial species, or in juveniles of larger spe-
cies. In the latter, some other types of microphagous
feeding structures such as tentacles, and non-muscu-
lar axial proboscis, develop later during ontogeny
(Tzetlin & Purschke, 2005). InBuskiella, these folds
are eversible but relatively small, and it would be
hardly useful for microphagous feeding in abyssope-
lagic layers. Thus, the more probable feeding modes
are either forming a mucus net, macrophagy, or a
combination of both.

Buzhinskaya (1996) suggested that the oral ten-
tacles might produce a water flow and catch small
food particles, while the ventral organ is used to
catch larger particles. She supposed a combined
breathing and sensory role for the trifid organ, and
that the unique features in the nerve cord were
connected with an intensification of the locomotion
due to the transition to pelagic life. It has been shown
that Poeobius is neutrally buoyant and feeds by
deploying a mucous net which, once it had accumu-
lated some falling particles, it pulls into its mouth
(Uttal & Buck, 1996: 335-336). The presence of
developed eversible ciliated-glandular dorso-lateral
folds in B. flabelligera and B. abyssorum may indi-
cate a similar way of feeding. In this case, the trifid
organs might be used for holding and manipulating
the mucus net.

In comparison withPoeobius, Buskiellahas much
better developed parapodia and has elongate chae-
tae, which might make it a better swimmer, although
some direct observations indicate it is not a strong
swimmer (K. Osborn, P. Batson pers. comm.). Fur-
ther, the combination of a thick pharynx and dark
stomach that might block potential ingested prey
bioluminiscence, would imply a predatory behavior,
since this combination is also present in some other

bathypelagic animals. If this suggestion is eventual-
ly confirmed, it would explain the presence of some
tentacles in the pharynx of B. vitjasi.
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