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ABSTRACT: Polychaetes from bathypelagic zone of the Mid-Atlantic ridge were studied
using light and scanning electron microscopy. Descriptions of Yndolacia sp. (Yndolaci-
idae), Hesionidae gen.sp. larvae, Amphinomidae gen. sp. and Buskiella abyssorum (Flotidae)
are given. Yndolacia sp. differs from previously described specimens (Stop-Bowitz, 1987;
Buzhinskaja, 2004) by combination of characters such as simple (not ramified) nuchal
organ, separated first and second segments, number of segments and chaetae, and relative
length of tentacular cirri. Yndolacia sp. has an unusual type of axial proboscis with dorsal
part much longer than ventral, with ciliar bundles and glands openings on the inner surface.
Phylogenetic position of Yndolaciidae is discussed. Hesionidae gen.sp. larvae show a
combination of well developed body with the segments number close to that of adults, larval
prostomium with very early appendage rudiments, and well-developed prototroch. This
morphology can be considered as an adaptation for prolonged swimming of a relatively
large animal. Amphinomidae g. sp. These normally benthic animals were caught in the water
column in spite of their adult morphology. They are most similar to Notopygos, but differ
by absence of forked chaetae.

KEY WORDS: bathypelagic zone, Mid-Atlantic ridge, Polychaeta, Yndolacia, Hesionidae,
Amphinomidae, Buskiella abyssorum.

MonuxeTtbl U3 baTUNnenarn4yeckom 30HbI
CpeanHHO-ATnaHTU4YeCcKoro xpeobTa

A.3. XapaH', A.B. LleTnuH?

!Benomopckas buonoeuueckas cmanyusn um. H.A. Ilepyosa buonozcuueckozo gpaxyromema MI'Y
um. M.B.Jlomonocosa, Jlenunckue eopwvt, Mockea 119992 Poccus.

e-mail: azhadanl@gmail.com

’Kageopa 300n02uu 6ecnozsonounvix ouonrocuveckozo gaxyibmema MI'Y um. M.B.Jlomonocosa,
Jlenunckue eopuvl, Mockea 119992 Poccus.

e-mail: atzetlin@gmail.com

PE3IOME: C nomMomipio CBETOBOH M CKaHUPYIOLIEH 3JIEKTPOHHON MUKPOCKOIIMH OBbLIH
WCCIIeIOBaHbI MOJUXEThI, COOpaHHble B TouIe BOAbl Hal CpeauHHO-ATIAaHTHUYECKUM

Printed in 2009



98

A.E. Zhadan, A.B. Tzetlin

xpebTom. Jlano ommcanue Yndolacia sp. (Yndolaciidae), nuunnok Hesionidae gen.sp.,
Amphinomidae gen. sp. u Buskiella abyssorum (Flotidae). Yndolacia sp. otnuyaercs oT
paHee OMUCAHHBIX IK3eMIULIpOB (Stop-Bowitz, 1987; Buzhinskaja, 2004) coueranuem
CJICAYIOIIMX IIPU3HAKOB: TIPOCTHIMH, HE Pa3BETBICHHBIMH HYXaJIbHBIMU OpraHaMu, pas/ie-
JICHHBIMH TICPBBIM U BTOPBIM CETMCHTAMH, YHCIOM CETMCHTOB, YHCJIOM IICTHHOK B
MapanousX U OTHOCUTEIBHOM JUTMHOM IyNalbIIeBUHBIX YCUKOB. Yndolacia sp. umeer
HEOOBIUHBIH THUIl aKCHAJIbHOHM IJIOTKH, Y KOTOPOH CIMHHAS 4acThb HAMHOTO JUIMHHEE
OpIOLITHOM, ¢ MyYKaMU PECHUYCK U OTBEPCTHSMH JKEJie3 Ha BHYTPEHHEH MOBEPXHOCTH.
O06cyrKaeTcs NoI0KEHHE UHI0anuI B cucteMe nonuxet. Jlnunnku Hesionidae gen.sp.
NPEACTaBIISIOT COO0H KOMOWHAIIMIO PA3BUTOTO TeJla C TOYTH ITOJIHBIM HAOOPOM CETMEHTOB
Y JIMYUHOYHOTO TIPOCTOMHUYMA C 3a4aTKaMH IPUIATKOB U XOPOIIO Pa3BUTHIM IIPOTOTPO-
xoM. Takoe cTpoeHre MOXKET pacCMaTPUBATHCS KaK aJanTalus K JOJITOMY HaX0XKJICHHIO
B IUIAHKTOHE OTHOCHUTENILHO KPYITHOT'O )KUBOTHOTO. B3pocible npecTaBuTesIn THITUYHO
JIOHHOTO ceMeilicTBa Amphinomidae ObUIH MOWMAaHBI B TOJINE BOIBL. JTH JKUBOTHEIC
OoJIbIIIe BCETO TOX0XKH Ha IIpe/icTaBuTeNei pojia Notopygos, HO OTIAMYAI0TCS OTCY TCTBUEM
BUJIOOOPA3HbIX HIETHHOK.

KJIFOYEBBIE CJIOBA: 6arunenaruyeckas 30Ha, CpeinHHO-ATIAHTHYCCKAN Xpeler,

nonuxeTsl, Yndolacia, Hesionidae, Amphinomidae, Buskiella abyssorum.

Introduction

The polychaete fauna of the deep pelagic
zone is still poorly explored. Every new portion
of material or reinvestigation of old samples
taken in the bathyal and abyssal depths gives
new finding of enigmatic polychaetes like F/o-
ta, Poeobius or Yndolacia (Hartman, 1967,
Buzhinskaja, 1977, 1996, 2006; Step-Bowitz,
1987; Salazar-Vallejo, Zhadan, 2007; Osborn
et al., 2007). This paper presents the results of
an investigation of bathypelagic polychaetes
from the Mid-Atlantic ridge with a description
of rare and unusual findings.

Material and methods

Plankton samples were collected during 46th
and 47th cruises of R/V “Academic Mstislav
Keldysh”in2001 and 2002 above hydrothermal
vent fields of the Mid-Atlantic ridge with use
plankton net BR 113/140 (opening 1 m?, mesh
size 530 im), pinger “Benthos” was used dur-
ing near bottom sampling. More detailed de-
scription of the sampling area is available in
Vinogradov et al. (2003). Material was pre-
served with 4% formaldehyde solution. Ani-

mals were examined with a stereomicroscope
and OPTON MC 63s light compound micro-
scope. Whole specimens or their body frag-
ments were dried using the critical point meth-
od, coated with platinum-palladium and exam-
ined under a HITACHI 400A scanning electron
microscope.

Results

Yndolacia sp.
Figs 1-3.

Material examined. St. 4344, polygon TAG, 26°
08.94" N, 44°47.36" W, 27.06.02, depth of sampling from
2980 m, bottom depth 3000 m, 1 poorly preserved speci-
men;— St. 4409, polygon Rainbow, 36°15" N, 33°54" W,
depth of sampling 800-610 m, bottom depth 2300 m, 1
fragment without head; — St. 4301, polygon Bismark,
48°17'N, 16°10"W —48°18" N, 16°09" W, 1.06.02, depth
of sampling 2300-1400 m, bottom depth 4800 m, 1
specimen in good condition.

Description. Body flattened, tapering to posteri-
or end (Fig. 1A). Length of the largest specimen
including everted proboscis 4.9 mm, maximal width
at 3rd chaetiger including parapodia 1.3 mm. Bodies
of the two complete specimens consist of 9 and 14
segments, fragment includes 7 segments.

Prostomium fused with peristomium ventrally;
trapezium-shaped, anterior part wider than posteri-
or; when proboscis is inverted, prostomium looks
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Fig. 1. Yndolacia sp.
A — anterior end, proboscis is everted, B — parapodium, C — chaeta. Scale bars: A — 250 um, B — 100 pm, C —

6 um.
Puc. 1. Yndolacia sp.
A — nepeiHUil KOHEL, IMIOTKA BhIBEpHYTA, B — mapanonus, C — merunka. Macmrad: A — 250 mxm, B — 100 mMxMm,

C — 6 MKM.
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bilobed (Fig. 2C). No visible appendages, except for
two elongated processes with longitudinal ciliated
stripes, presumably nuchal organs, on latero—poste-
rior part of prostomium (Fig. 2C).

Axial muscular proboscis long, eversible, un-
armed, without papillae, expanded distally; dorsal
side much longer than ventral (like syringe needle)
(Figs 1A, 2A, B, 3A),

Edge of the proboscis covered by short cilia,
randomly distributed tufts of cilia form crescent-
shape field on inner surface of dorsal expansion of
proboscis. Openings of gland cells with glands se-
cret are visible (Fig. 3B).

First segment (peristomium) dorsally reduced
and fused with prostomium. Each of two next ante-
rior segments has pair of massive and long cirri with
broad bases and abruptly narrowing distal parts.
These cirri possess bundles of about 14 thin simple
capillary chaetae, some of them slightly projected
from distal end of cirri (Figs 2B, C, 3A). Next
segments bear long and stout parapodia. Parapodia
biramous, with long stem and equally-developed
tapering podial lobes, each containing thin acicula.
Dorsal and ventral cirri equal, long and curved
(without any chaetae inside). Chaetae numerous,
slightly serrated, long and thin, compound (Fig. 1N,
2F, G). Pygidium with two broad triangle cirri. Very
small oocytes (about 10 pm in diameter) were ob-
served in body cavity of all segments and parapodia
in one specimen.

Discussion. Yndolacia lopadorrynchoides was
described by Step-Bowitz (1987) from the Gulf of
Guinea and new family Yndolaciidae was erected for
this monotypic genus. The next findings of Yndola-
ciidae were reported from the Arctic Ocean (Buzhin-
skaja, 2001) and from the Atlantic Ocean near Cape
Verde Islands (Fernandes-Alamo et al., 2003) but
without description of specimens. Later, Buzhinska-
ja (2004) reinvestigated the material from the Arctic
Ocean refining of the diagnoses of the genus Yndola-
cia and described two new genera and two new
species of Yndolaciidae, Y. polarsterni from the
Laptev Sea and Paryndolacia tomopteroides from
Canada Basin.

The specimens examined here are most similar to
Yndolaciella polarsterni by having simple (not ram-
ified) nuchal organ, separated first and second seg-
ments and the general shape of parapodia. They
differ by the number of segments: 14 (while holotype
of Yndolaciella polarsterni has 9) and numerous
chaetae in parapodia (one to three in each ramus in
the holotype). Besides, tentacular cirri in specimens
described here are as long as body width, while in the
Yndolaciella polarsterni holotype they are 7 times
longer. All listed above characters are more peculiar
for Yndolacia lopadorrhynchoides.

We suppose that the differences between Yn-
dolacia and Yndolaciella are related to the size
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variability and, probably, poor condition of most
investigated specimens. Buzhinskaja (2004) consid-
ers small number of segments an apomorphic char-
acter for the genus Yndolaciella. Possibly Yndola-
ciella will become junior synonym of Yndolacia.
Further studies are required to resolve this problem.

The taxonomic position of Yndolaciidae remains
uncertain. Some characters, such as compound cha-
etae, aciculae in both rami of parapodia, dorsal and
ventral cirri, and axial muscular proboscis suggest
that it could be referred to Palpata Aciculata Phyl-
lodocida. However, Yndolaciidae have neither an-
tennae nor palps, and have several unique charac-
ters, such as the shape of the proboscis and tentacular
cirri with bundles of chaetae. These cirri seem to be
parapodial rudiments, such as demonstrated for To-
mopteridae (Akesson, 1962), rather than homolo-
gous with enlarged anterior cirri typical for other
phyllodocids. Buzhinskaja (2004) proposed ances-
tral position of the family Yndolaciidae within Phyl-
lodocida arguing this proposition by primitive and
poorly developed nervous system and biramous
parapodia with equal rami and similar cirri without
cirrophores. She also considered absence of cephalic
appendages of yndolaciids as ancestral state for
Phyllodocidae. If one accepts this hypothesis, then
independent origin of palps in Phyllodocida and
other Palpata should be accepted. However, this
assumption contradicts the data on homology of
palps in many polychaete families based on study of
nervous system (Orrhage, Miiller, 2005). Buzhin-
skaja (2004) noted similarity of yndolaciids with
tomopterids. Indeed, they share such characters as
biramous parapodia with long podial stems and
equal rami and tentacular cirri with inner chaeta.
Probably Yndolaciidae are close to the ancestors of
Tomopteridae that lost almost all chaetae.

The proboscis of Yndolaciidae differs from that
of phyllodocids by its shape: it is not cylindrical, its
dorsal part is much longer than ventral; its inner
surface bears bundles of cilia and glands openings.
The feeding method of yndolaciids is unclear. Both
macrophagy and suspension feeding using cilia and
mucus are possible.

Hesionini indet. (larvae)
Fig. 4A-H.

Material examined. St. 4149, polygon Bismark, 48°
05N, 16°10" W, 11.06.2001, depth of sampling 600—400
m, bottom depth 4700 m, 2 specimens; St. 4423, polygon
Bismark, 48°06” N, 16°08” W, 02.08.2002, depth of sam-
pling 700-480 m, bottom depth 4800 m, 1 specimen.

Description. Body short, includes 15 chaeti-
gers. Length 1.5-2.5 mm, width without parapodia
430 pm. Prostomium short and very wide, with near
straight anterior margin, bears rudiments of median
and lateral antennae and palps. Median antenna
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Fig. 2. Yndolacia sp.

A — whole animal with everted proboscis, dorsal view, B — anterior end, dorsal view, C — anterior end with inverted
proboscis, dorsal view, D — nuchal organ (?), E — parapodia, F, G — chaetae. A, C, E, F — light microscopy; B, D,
G — SEM. Scale bars: A — 750 um, B — 400 um, C — 200 um, D — 20 um, E, F — 80 um, G — 8 um.

Puc. 2. Yndolacia sp.

A — 0o0wumii BUJI ¢ BRIBEPHYTOM IIOTKO#, BUJI CO CIIMHBI, B — niepeinuii KoHen, Bua co cruHbl, C — nepeiHuii KoHely
C BBEPHYTOIi IIOTKOI1, BUJ co criuHbl, D — HyxanbHbii opraH (?), E — nmapanoaus, F, G — merunku. A, C, E, F —
cBetoBas Mukpockonusi; B, D, G — COM. Macmrad: A — 750 mxm, B — 400 mxm, C — 200 mxm, D — 20 mkwm, E,
F — 80 mxm, G — 8 MKM.
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Fig. 3. Yndolacia sp.

A — anterior end with everted proboscis, ventro-lateral view, B — part of inner proboscis surface, ciliary bundles and
glands secret are visible. Scale bars: A — 100 um, B — 100 pm.

Puc. 3. Yndolacia sp.

A — mepeHU KOHELl ¢ BHIBEPHYTOMU TIOTKO#, BEHTPO-JIaTepalbHblii BU, B — y4acTOK BHYTpEHHEH MOBEPXHOCTH
TJIOTKY, BUJHBI ITy9KH PECHUUEK U ceKpeT kene3. Macmrad: A — 100 mxm, B — 100 Mxm.
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Fig. 4. Hesionidae gen. sp. larvae.

A—-C, E — whole animal, A, C, E — dorsal view, B — ventral view, B and C stained with methylen blue, D — anterior
end, F — section of collar with ciliation, G — chaetae, H — tip of chaeta. Abbreviations: la — lateral antenna, ma —
median antenna, no — nuchal organ, p — palps. A—C — light microscopy; D-H — SEM. Scale bars: A-C, E — 600
um, D — 300 um, F — 80 um, G — 30 um, H — 4 um.

Puc. 4. Hesionidae gen. sp. TMYUHKH.

A—C,E— o0mmuii Bug, A, C, E— Bu co criunbl, B— By ¢ OpromHoi cropoHsl, B u C— okpacka METHICHOBBIM CHHHUM,
D — mepennmii xouen, F — ydactok pecunmunoro BopoTHuuka, G — mietuHkd, H — KOHYMK mieTHHKH. la —
nmaTtepanbHas aHTCHHA, Ma — MeIHaNbHas aHTCHHA, N0 — HyXalbHbBIA opraH, p — mnanbsibl. A—C — cBeToBas
mukpockomnusi; D-H — COM. Macmtab: A—C, E — 600 mxm, D — 300 mxm, F — 80 mxm, G — 30 mxm, H — 4 Mkm.
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posterior-dorsally inserted on prostomium. Two pairs
of orange-brownish eyes situated in a transversal
line across the prostomium; inner pair smaller than
outer one. Nuchal organs are two separated ciliated
bands on posterior part of prostomium. Very large
(900 im in diameter) folded collar situated behind
prostomium. Collar bears ciliated belt with cilia
arranged in three rows (Fig. 4F). Cirrophores of
anterior cirri not fused. Chaetae absent on segments
1-3. Dorsal cirri articulated, enlarged on segment 1—
4. Three anterior pairs of ventral cirri differ from last
by presence of large cirrophores. Parapodia unira-
mous, with a dark aciculae and a bundle of chaetae.
Dorsal cirri long, with cirrophores and articulated
cirrostyles that can be easily lost, ventral cirri short.
Chaetae compound, blades serrated, distally biden-
tate. Pygidium with two cirri.

Discussion. A number of characters indicate that
the larvae are members of Hesionini (sensu Pleijel,
1998) such as short and stout body shape, dark
aciculae, and bidentate neurochaetae. Hesionini have
chaetiger number fixed to 16 and segment number
fixed to 21, and specimens studied here have 15
chaetigers. However, we cannot place these larvae
within any genus of Hesionini as many characters do
not appear in their final condition until relatively late
in the ontogeny (Rouse, Pleijel, 2001).

All hesionids are benthic animals, no holopelag-
ic adults are described. There are no reports of
juvenile Hesionini in the plankton. The adults of
subfamily Ophioodrominae, Ophiodromus pugen-
ensis Johnson and Gyptis brevipalpa Hartmann-
Schréder swim during night time up to 2 m off the
bottom in upper subtidal in the Gulf of California
(Alldredge, King, 1985).

Larvae in our material represent a combination
of quite developed adult body with almost adult
segment number, enlarged anterior cirri with larval
prostomium with very early rudiments of appendag-
es. Large ciliated collar is not characteristic for
hesionid larvae (Bhaud, 1971; Haaland, Schram,
1982, 1983; Pleijel, 1998). This collar is situated in
front of the mouth, so it can be considered as an
enlarged prototroch. Such a large prototroch may be
an adaptation for prolonged swimming of a relative-
ly biglarva. Some similarity can be noted with larvae
of Lopadorrhynchus (see Akesson, 1967), pelagic
larvae of Phyllodocidae described by Blake (1975)
from the California, and unusual giant pelagic larvae
of Phyllodocidae described by Tzetlin (1998) from
the Indian Ocean. The latter consists of two distinct
regions, a large spherical trochophore and a posteri-
or long rudiment of the adult body. This pattern of
development of the adult body may be adaptation for
along pelagic life and rapid settlement of the species
that inhabits slopes of islands and seamounts located
far apart.
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In the absence of appropriate environmental
cues larvae of benthic marine invertebrates may
delay their metamorphosis (Pechenik, Cerulli, 1991).
This phenomenon was reported in polychaete fami-
lies Chaetopteridae, Spionidae, Terebellidae, Am-
phinomidae, Poecilichaetidae and Serpulidae (Bhaud
et al., 1990; Qian, Pechenik, 1998). According to
Bhaud et al. (1990) data extended planktonic life
develops at two periods of the life cycle: 1) after
larvae become competent to metamorphose while in
the water column, and 2) when larvae arrive in the
close proximity to the sediment. Delaying metamor-
phosis promotes placement of offspring into suitable
habitats and likely increasing genetic exchange among
populations but there are also some risks associated
with it. For example, larvae can be removed far from
suitable for settlement biotopes by currents, risk of
planktonic predation increases with elongation of
larval planktonic phase, delayed metamorphosis also
can reduce juvenile fitness by reducing postmeta-
morphic survivorship or growth rate (Pechenik, Cer-
ulli, 1991).

Amphinomidae indet.
Fig. 5A-J.

Material examined. St. 4406, polygon Rainbow,
36°14.85"N, 33°53.07" W, 21.07.2002, depth of sampling
2140-1646 m, bottom depth 2175 m, 1 specimen; St.4344,
polygon TAG, 26°08.94" N, 44°47.36" W, 27.06.2002,
depth of sampling 2800-2250 m, bottom depth: 2850 m,
1 specimen.

Description. Body short, tapering anteriorly and
posteriorly, 10 chaetigers. Prostomium rounded with
dorsal median antenna, dorsal pair of antennae and a
ventral pair of palps. Posterior part of prostomium
forms folded caruncle with ciliated bands reaching
level of the fourth segment. One specimen has evert-
ed ventral pharynx. Its dorsal surface is ciliated and
glandular, inner surface is folded, without cilia. The
first segment bears noto- and neuropodia with re-
duced lobes and two pairs of long cirri. Parapodia
biramous, with widely arranged rami, parapodial
lobes small, poorly developed, bear dorsal but no
ventral cirri. Segments VI-IX bear a pair of dichot-
omously branched gills. The most developed gills on
6—7 chaetigers. Pygidium round, without cirri. Cha-
etae simple, brittle, strongly serrated, of two types, a
long and a short/broader bladed type. Ventral nerve
cord and circum- oesophageal connectives visible
from ventral side. In the bigger specimen small
oocytes visible through body wall in all segments
and parapodia.

Discussion. We refer these animals to the family
Amphinomidae because they possess a typical for
this taxon set of head appendages, caruncle, ventral
pharynx, biramous parapodia, and branched gills.
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Fig. 5. Amphinomidae gen. sp.

A-D — whole animal, A, C, D — dorsal view, B — ventral view, the ventral nerve cord is visible, C — dorso-lateral
view, E — anterior end with everted proboscis, lateral view, F — prostomium, G — pharynx, H — section of caruncle,
I — parapodia of Il and IV chaetigers, ] — notopodium and branchium of VI chaetiger. Abbreviations: a — antenna,
¢ — cirri, ma — median antenna, p — palp. A-C — light microscopy; D-J — SEM. Scale bars: A-D — 800 pm, E —
300 pm, F — 150 um, G, I — 200 um, H, J — 80 um.

Puc. 5. Amphinomidae gen. sp.

A-D — o6mwmii Bua, A, C, D — Buj co criuHbl, B — BUJI ¢ OpIOIIHOM CTOPOHBI, BUIHA OpIOIIHAs HepBHAs nenovka, C
— Jopco-aTepanbHblil Bua, E — mepeanuii koHen ¢ BEIBEpHYTOH INIOTKOH, BuA cOoky, F — npoctomuym, G — rioTka,
H — yuacrok kapynkyna, | — mapamoguu 111 u IV cermentos, J — HoTomoaus u sxadpa VI cermenra. a — aHTeHHa,
¢ — yCHK, ma — MeJuajbHas auTeHHa, p — najibna. A—C — cBeroBast Mukpockonus; D-J — COM. Macmtad: A-D —
800 mxm, E — 300 mxMm, F — 150 mxm, G, I — 200 mxm, H, J — 80 mMxm.
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Probably our specimens belong to Notopygos Grube,
1855. The genus often has the folded caruncle and
dendritically branched branchiae beginning half way
down the body. But bifurcate chaetae characteristic
for the genus were not found in our specimens.

Amphinomidae are mostly benthic animals, there
are only few finding of amphinomids in the water
column. One species — Hipponoe gaudichaudi
Audouin et Milne-Edwards, 1830 was noted with
association with pelagic goose barnacles (Cirripe-
dia, Lepadomorpha) (Britayev, Memmy, 1989). Spec-
imens of Pseudoeurythoe sp. swim during night time
up to 2 m off the bottom in upper subtidal in the Gulf
of California (Alldredge, King, 1985). At the same
time the worms described here were collected 35 and
50 m above the bottom.

Amhinomids has very characteristic “rostraria”
pelagic larva with two elongated feeding tentacles
and bundles of very long larval chaetaec (Mileik-
ovsky, 1961; Bhaud et al., 1972). However, our
specimens appear to be adults as they have a set of
adult features, such as chaetae, branchiae, caruncle
and head appendages, moreover, one specimen con-
tains oocytes in the body cavity.

Many benthic animals, such as crustaceans, nem-
atodes, plathelminthes, bivalves, gastropods, nem-
erteans and annelids can be found in water column.
In river estuaries in Gulf of Maine 43 polychaetes
species from 18 families was recorded during night
sampling (Dean, 1978). Armonies (1994) studying
drifting of benthic animals on tidal flats in the North
Sea divided their migration in the water column into
active and passive; he distinguished three types of
active migrations differing by duration and distanc-
es. Individual escape is a reaction to a sudden threat
such as a predator attack. Such migrations may have
atime scale of seconds; they concern single individ-
uals, and may be effective on a very small spatial
scale. Group evasion of local subpopulations are
reactions to the factors accumulating over some time
and requiring a response in the near future to avoid
environmental deterioration or resource depletion,
either physical (e.g., oxygen, temperature, salinity)
or biotic (e.g., overcrowding, interspecific competi-
tion). These migrations concern local groups of
individuals on a time scale of hours to days and
require a larger spatial scale in order to be effective.
Finally, habitat changing of entire populations are
prospective migrations that are not necessarily indi-
cated by actual constraints, concerning populations
or age groups. They occurs in temporal scales of
hours to seasons, and in spatial scales of cm to km.
Examples range from the nocturnal emergence of
benthic harpacticoid copepods for food uptake in the
water column to seasonal changes of the occupied
position in the tidal gradient in the polychaete Areni-
cola marina (L., 1758) or the bivalve Macoma
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balthica (L., 1758) and migrations for moulting,
mating, or breeding (Armonies, 1994). Migration of
benthic organisms into the water column probably
promotes dispersal. Demersal behavior results in hor-
izontal dispersal for many demersal zooplankton and
some may actively search for potentially more favor-
able sites in which to re-enter the benthos (Alldredge,
King, 1985). Most studies of migrations of benthic
animals in the water column were performed in shal-
low-water habitats such as estuaries, tidal flats and
coral reefs (Dean, 1978; Alldredge, King, 1985; Ohl-
horsi, 1982; Armonies, 1994), while migrations of
deep-water animals are still poorly known.

It is difficult to define the reason of occurrences
of amphinomids described here in water column and
the horizontal scale of their migration due to insuf-
ficient information we have. Most probably they do
not spawn because swarming in the water column is
not characteristic for the family and they do not have
mature gametes in the body cavity. More likely they
escape some environmental disturbance or migrate
to water column for dispersion, but passive migra-
tion (for instance by currents) is also possible.

Buskiella abyssorum
Fig. 6A, B.

Material examined. St.4355, polygon Broken Spur,
29°10.67" N, 43°10.38" W, 25.06.2002, depth of sam-
pling: 2960-650 m, bottom depth: 3000 m, 1 specimen.

Description. Body covered with transparent
gelatinous sheath. Length 18 mm, maximum width
with sheath 4.2 mm (at level of the first chaetiger).
Head partly inverted in the body. One pair of trifid
organs; median branch twice as wide and long as the
ones, lateral branches stemming from the ventral
side of the base. Four anterior segments bear well
developed parapodia, most chaetae broken. The first
pair of parapodia enlarged and project anteriorly.
Posterior part collapsed, parapodia not visible so
number of segments unknown. Digestive system
seen through the body wall; it contains big ventral
pharynx, dark stomach and long thin intestine with
small loop in anterior part. The ventral nerve cord
has two well developed ganglia in each segment and
about seven small thickenings between ganglia of
adjacent segments.

Discussion. By the general body shape, gelati-
nous sheath, developed parapodia, and characteris-
tic trifid organs the examined specimen is similar to
Buskiella abyssorum Mclntosh, 1885 described from
the deep water of Sierra Leone. It differs by inverted
head and by absence of chaetaec which are lost in
worm studied here. For a detailed description of the
anterior end of this specimen studied by light mi-
croscopy and a discussion on homology of trifid
organs see Salazar-Vallejo, Zhadan (2007).
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Fig. 6. Buskiella sp.

A — whole animal, B — anterior end. Scale bars: A — 1 mm, B — 0.5 mm.

Puc. 6. Buskiella sp.

A — oOumii Bua, B — nepeannit konen. Macmrad: A — 1 MM, B — 0,5 mm.

According to a recent revision (Salazar-Vallejo,
Zhadan, 2007) two species of Flota (F. flabelligera
Hartman, 1967 found off Chile and F' vitjasi Buzhin-
skaja, 1977 from Kurile-Kamchatka Trench, Pacific
Ocean) in fact belong to the genus Buskiella. B.
abyssorum is the only species of the genus from the
Atlantic Ocean. Both Pacific species differ from B.
abyssorum by shorter and stouter body and by mor-
phology of trifid organs. In B. flabelligera lateral
branches are not longer than median one; in B. vitjasi
lateral branches stemming from central one, besides,
this species possess two groups of thin attached
dorso-laterally tentacles with ciliated grooves (Hart-
man, 1967; Buzhinskaja, 1996). All these species
share such synapomorphies as small and constant
number of segments, trifid organs and ventral nerve
cord with two ganglia in each segment, and multiple
thickenings between ganglia of adjacent segments.
These characters set them apart from Flabelligeridae

within which Buskiella and Flota were initially
placed. It was the reason why Buzhinskaja (1996)
introduced a new family Flotidae. In cladistic anal-
ysis based on morphological data (Salazar-Vallejo et
al., 2008) Flotidae is the sister group of Flabel-
ligeridae; this clade was characterized by having
chaetiger 2 shorter than proximal chaetigers, neuro-
spines with entire tips, and pelagic life. At the same
time analysis of molecular data shows that flotids are
nested within Flabelligeridae (Osborn, Rouse, 2008).
Phylogenetic relationships between flotids and Fla-
belligeridae need further study.
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