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Redescription of Pavelius uschakovi
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ABSTRACT: Pavelius uschakovi Kuznetsov et Levenstein, 1988 is re-described based on
type and topotype specimens. It was shown: that in contrast to the original description, the
type specimens have unilobed rather than trilobed prostomia, with two nuchal organs; the
prows of the uncini have buttons, tapering with a filament, which are visible under DIC only
and so overlooked in the original description. Males have nephridial papillae behind the
notopodia of TU1; absent in females. Comparison of the type specimens of P. uschakovi
with syntypes of Sabellides elongatus Ehlers, 1913 (type species of Neosabellides Hessle,
1917) leads to the conclusion that Pavelius Kuznetsov et Levenstein, 1988 should be treated
as a junior synonym of Neosabellides.
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PE3IOME: Ha ocHOBe M3y4eHHUSI THIIOB W TOIIOTHIIOB Tepeonucan Pavelius uschakovi
Kuznetsov et Levenstein, 1988. Ocobu Buia, B OTIUYNE OT OPUTHHAIBHOTO OTIMCAHUS,
MMEIOT HEJIOMIACTHOM (a He TPEXIIOMACTHOH ) TPOCTOMHUYM C IBYMsI HyXaIbHBIMU OPTaHAMH
¥ MaJICHBKUH 3y0 Ha HEBpOXETaX, 3aKaHUYMBAIOIIUUCS (HIAMEHTOM, BUIHBIM TOJIEKO C
WCTIOTh30BaHNEM KOHTpacTa Homapckoro u, BEPOSTHO, MOAPTOMY HE 3aMEUYCHHBIN NP
ormcannd Bua. CaMIibl UMEIOT HepUAHaIbHbBIC MAMMILTE mo3aau Hotomoauii TUL; atn
MANIDTBL OTCYTCTBYIOT y caMOK. CpaBHEHHE THIOBBIX JK3eMIULIpOB P. uschakovi c
cuatuniamu Sabellides elongatus Ehlers, 1913, tunmoBoro Buma Neosabellides Hessle,
1917, mo3BomsieT paccmarpuBath Pavelius Kuznetsov et Levenstein, 1988 kak mmammmii
cunonuM Neosabellides.
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Introduction

Pavelius uschakovi Kuznetsov et Leven-
stein, 1988 is a very common and abundant
polychaete in the methane seeps of the Sea of
Okhotsk (Kuznetsov, Levenstein, 1988). How-
ever, investigation of new material shows that
the original description is partly incorrect and
misses some important taxonomic traits. More-
over, my preliminary observations demonstrat-
ed that main diagnostic characteristics of genus
Pavelius match with that of genus Neosabel-
lides.

Genus Neosabellides is listed in the World
Polychaeta database (Read, Fauchald, 2018) as
valid, however its type species N. elongatus
(Ehlers, 1912) accepted as Ampharete elongata
(Ehlers, 1913) (Read, Fauchald, 2018). If type
species of a genus moved to another genus
(Ampharete is this case) it inevitably require
accepting Neosabellides as junior synonym of
Ampharete. So, this situation is controversial
and requires special consideration.

In one of the recent taxonomic papers it was
mentioned that “type specimen of P. uschakovi
was not available for examination because it is
lost” (Reuscher, Fiege, 2016). However, it was
found in a good state and available for examina-
tion in the collections of Zoological Institute of
Russian Academy of Sciences, St.-Petersburg,
Russia.

The goal of the present paper is to clarify the
taxonomic status of P. uschakovi, based on the
new material from the collections of Hydrobiol-
ogy Department of Moscow State University
and type material, to add valuable information
on the species’ biology. Additionally, to define
status of genus Neosabellides, type specimens
of the type species 4. elongata were studied.

Material and methods

Material studied includes the type, paratype
(deposed in ZIN), topotypes (deposed in HDM-
SU) and all syntypes of Sabellides elongatus
Ehlers, 1913 deposed in ZMH.

Photographs were taken at the PP Shirshov
Institute of Oceanology, Russian Academy of
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Sciences, Moscow, using a Leica DFC490 cam-
eramounted on either a Leica M165C stereomi-
croscope or a Leica DMI 4000B compound
microscope; and at the Department of Inverte-
brate zoology, Biological Faculty, Moscow State
University, using a Leica DFC425C camera
mounted on a Leica DMI 5000B compound
microscope. The latter microscope was fitted
with differential interference contrast (DIC),
also known as Nomarski interference contrast
(NIC). In order to increase contrast, specimens
were stained with a solution of methylene blue
in water. For scanning electron microscopy
(SEM), specimens stored in 70-75% ethanol
were placed in 100% ethanol and 100% acetone
and critical point dried using NO2 as a transition
fluid. After drying, the specimens were sputter
coated with gold. SEM micrographs were taken
in a Camscan S-2 Cambridge Instrument Scan-
ning Electron Microscope. The SEM photo-
graphs were taken at the M.V. Lomonosov User
Facilities Center, Moscow State University.

Used abbreviations:

S—segment, TS —thoracic segment, TU —
thoracic unciniger, AU —abdominal unciniger;
number after abbreviation specifies the seg-
ment, for example TUI means 1* thoracic un-
ciniger.

HDMSU — Hydrobiology Department, Fac-
ulty of Biology, Moscow State University, Rus-
sia; ZMH — Zoologisches Institut und Zoolo-
gisches Museum, Universitit Hamburg, Ger-
many; ZIN — Zoological Institute of Russian
Academy of Sciense, St.-Petersburg, Russia.

Systematics

Neosabellides Hessle, 1917

Type species: Sabellides elongatus Ehlers,
1913 by monotypy.

Diagnosis. Prostomium unilobed, anterior-
ly rounded, with two nuchal transverse organs,
separated medially. Neuropodia of two types:
tori in thorax, AUl and AU2; remaining AU
neuropodia pinnuli.

Remarks. Ehlers (1912) listed Sabellides
elongatus sp.n. without any description, so it
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fails to conform to Article 12 of ICZN (2018)
and thus is nomen nudum. Later he published
detailed description of the species on nearly
three pages with six figures (Ehlers, 1913). This
description conforms to Article 12, so Sabel-
lides elongatus Ehlers, 1913 is the valid species
name. Hessle (1917) listed Ehlers (1913) in
synonymy to Sabellides elongatus Ehlers, 1912,
so type species of Neosabellides should be
Sabellides elongatus Ehlers, 1913. This species
was already designated as type species of Neosa-
bellides by Hartman (1959) as Sabellides elon-
gatus (Ehlers, 1913), by Fauchald (1977) as
Neosabellides elongata Hessle, 1917, and by
Holthe (1986) as Sabellides elongatus (Ehlers,
1913). So, the proposal of Read & Fauchald
(2018) to transfer N. elongata in the genus
Ampharetenot confirmed by any arguments and
should be rejected.

Previously (Jirkov, 2011), I supposed that
Amythas membranifera Benham, 1921 may
belong to this genus. However, studies of the
new material demonstrated that it belongs to
another genus.

Thus Neosabellides in accepted here sense
includes six valid species

N. australiensis Hartmann-Schroder, 1981;

N. elongatus (Ehlers, 1913) as Sabellides;

N. makranensis (Reuscher et Fiege, 2016)
as Pavelius;

N. oceanica (Fauvel, 1909) as Sabellides;

N. smileyi (Kongsrud, Eilertsen, Alvestad,
Kongshavn et Rapp, 2016) as Pavelius;

N. uschakovi (Kuznetsov et Levenstein,
1988) as Pavelius.

Besides two other species are of doubtful
validity:

N. litoralis Annenkova, 1934. Original de-
scription is not informative enough to be sure in
its genera assignment, type absent in ZIN;

N. lizae Alvestad et Budaeva, 2015. Accord-
ing to the original description, this species dif-
fers from N. australiensis in “having 14 rather
that 16” AU (p. 63). However investigation of
the type specimens of N. australiensis (ZMH P-
16498, P-16499) demonstrated that they have
15-17 AU, so this variability make the differ-
ence in a number of AU of a low value. Both
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species were described from shallow waters of
Australia, this fact increases doubts in validity
of N. lizae.

Neosabellides uschakovi (Kuznetsov et Lev-
enstein, 1988) emended, comb.n.
Figs 1-4.

Pavelius uschakovi Kuznetsov et Levenstein, 1988:
821-825, figs 1-3.

Material. Holotype ZIN 1/50561, paratype
2/50562; type locality: 50°30.90°’N 155°18.
09°E, 792-804 m. Topotypes R/V Akademik
M.A. Lavrentjev, cruise 61. station LV61-13-1,
26.05.2013, 50°30.929°N 155°18.411’E, 777
m, 7 specimens; station LV61-13-7,31.05.2013,
50°30.917° N 155°18.421”° E, 778 m, 6 speci-
mens.

Additional material: Sabellides elongatus
Ehlers, 1913; 3 syntypes: ZMH V-8597.

Description (based on all material exam-
ined). Prostomium unilobed, anteriorly round-
ed, with two nuchal transverse organs, separat-
ed medially by a distance equal to halfthe length
of a single one (Figs 1A, 2A—C). Buccal tenta-
cles smooth, grooved. Four pairs of branchiae;
attachment points form a straight transverse row
(Fig. 1A). Third from the outermost branchio-
phore clearly connected to the notopodia of S6.
Paleae very small (Figs 1B, 2D). Notopodia of
S4 poorly developed. Notopodia of S5 also
distinctly smaller than those of S6. 15 TC, 12
TU. Modified notopodia or neuropodia; parapo-
dial ridges absent. Thirteen of the worms have a
complete abdomen, with 21-24 AU (seven,
including holotype, have 23 AU). The number
of AU does no depend on the length for worms
of 18-31 mm. Thoracic neuropodia and neu-
ropodia of AUI and AU2 are tori; other abdom-
inal neuropodia are pinnuli (Fig. 1C, D). No
neuropodial cirri or rudimentary abdominal
neuropodia. Pygidium without papillae. Males
with large nephridial papillae behind notopodia
of TUI and smaller papillae below notopodia of
TC1 and TC2 (Fig. 1B, pointed). Size of papil-
lae of TUI varies from poorly developed (but
quite visible in methyl blue stained worms) up to
larger than the notopodial lobe of TU1. Females
have no trace of such papillae; this was not
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Fig. 1. Stereomicroscope microscope morphology of Neosabellides uschakovi.

A — dorsal view of anterior part; B — lateral view of anterior part (nephridial papillae pointed); C — last TU and four
first AU; D — AU2 and AU3. All specimens from st. LV61-13-1 and are stained with methylene blue.

Puc. 1. Mopodomnorust Neosabellides uschakovi, Bunumas o CBETOBBIM MHKPOCKOTIOM.

A — NEepeaHsAsa 4aCTb, BUJ[ CO CITUHBI; B — NepeaHsas 4aCTb, BUJ C60Ky (CTpeHKI/I YKa3bpIBarOT Ha Hed}pI/II[I/IaIILHLIC
namuiibl); C — nocnenuuid TU u wetsipe nepseix AU; D — AU2 u AU3. Bcee sk3emmuisipsl co cr. LV61-13-1 n

OKpalI€Hbl METHJIEHOBBIM CHUHHUM.

mentioned in the original description. Addition-
al material includes three females and ten males.

Uncini of tori with teeth in single or, partly,
in double rows, with minute teeth at their base;
those of pinnuli similar, but mainly with teeth in
double rows and the minute teeth are more
numerous, each with two long tendons, attached
to anterior and posterior processes. Prow with
button tapering with filament; however the but-
ton and filament are not visible either under
SEM (Fig. 3) or compound in light field (Fig.
4B, D, F, I), but only in DIC (Fig. 4A, C, E, H).
The filaments are probably part of sacs that
enclose each uncinus. Tubes, according to the
original description, semi-translucent and in-
crusted with dark sand grains; all specimens
examined for this study had been removed from
their tubes. Fixed worms colorless; living worms,
according to the original description, bright red.

Taxonomic remarks. Original description
says: “prostomium trilobed”’; however, in real-
ity it is unilobed and with the nuchal organs,
which appear as furrows partly separated the
prostomium into lobes. It also has no informa-
tion on the structure of the neuropodia or their
variation along the body, on the presence of
filaments at the uncinal button, and on sexual
dimorphism.

Worms with an everted pharynx may have
furrows, resembling the furrows of ampharetids
that have a three-lobed prostomium (Fig 2A,
pointed). This is probably the reason why the
species’ authors believed that it had a three-
lobed prostomium.

As far as I know, the filaments of the uncinal
button have not been described previously in
Ampharetidae, probably due to the need for
DIC to observe them. So, I do not think that
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Fig. 2. SEM morphology of Neosabellides uschakovi.

A — prostomium, whole view (longitudinal furrow indicated); B — nuchal organ; C — detail of nuchal organ; D —
lateral view of anterior part; E — notopodia. Specimen from st. LV61-13-1.

Puc. 2. Mopdonorust Neosabellides uschakovi, Buanmasi moJ CKAaHUPYIOIIUM MUKPOCKOIIOM.

A — o6wuii BUI IpocToMHyMa (CTpeliKa yKa3blBaeT Ha MPOOJIbHYI0 60po3ay); B — nyxanbHblit opran; C — geranb
HyXaJIbHOTO opraHa; D — nepennsist yactb, Bux cooky; E — HoTomoguu. Dx3emmsip co cr. LV61-13-1.

these filaments are specific for N. uschakovi,
but expect that they will be discovered in other
Ampharetidae, when DIC is used.

Previously I included this species in Phyllo-
comus Grube, 1877 (Jirkov, 2011). However,
closer examination shows that Pavelius has two

types of neuropodia: tori (thorax and two first
AU) and pinnuli (the rest of the abdomen), while
Phyllocomus has only one type of neuropodia
along the body, intermediate in shape between
tori and pinnuli (more similar to tori). On the
other hand, the types of the type species of
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Fig. 3. Uncini of Neosabellides uschakovi SEM photos.

A — uncini AU2; B — uncini AU3; C — uncini AU6; D — uncini AU12. All specimens from st. LV61-13-1.

Fig. 3. HeBpoxersl Neosabellides uschakovi pororpaduu ckaHUPYIOIMM MHUKPOCKOIIOM.

A — neBpoxetsl AU2; B — neBpoxersl AU3; C — HeBpoxetsl AU6; D — HeBpoxersl AU12. Bee 3K3eMILISPBI €O CT.

LV61-13-1.

Neosabellides, N. elongatus, have an identical
prostomial structure and two types of neuropo-
dia changing after AU2. As there is no other
character to distinguish Pavelius from Neosa-
bellides, these genera should be accepted as
synonyms. Based on their perfect original de-
scriptions, the other known valid species of
Pavelius: P. makranensis Reuscher et Fiege,
2016 and P. smileyi Kongsrud et al., 2017,
undoubtedly belong to the same genus as P.
uschakoviand so should be transferred to Neosa-
bellides.

Distribution. All known material (type and
topotypes) has been collected from a very small
region of the Sea of Okhotsk: 50°30,77" N—

50°31,81' N 155°18,09' E-155°18,60"' E 765—
810 m.

Biology. Worms build large aggregations of
tubes, up to 5000-7000 specimens per sq. m
(Kuznetsov, Levenstein, 1988; Dr. S.V. Galkin,
IO RAN, pers comm.). Sexual dimorphism in
development of large nephridial papillae in male
only had not previously been reported for Amph-
aretidae; the closest relative having this feature is
the terebellid Nicolea zostericola Orsted, 1844.
In immature specimens of this species, sexes also
differ in the presence (male) or absence (female)
of nephridial papillae on TC3 and TC4 (=S6 and
S7 or =TU2 and TU3), so it allows to make
assumptions, that P. uschakovi has similar life-
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Fig. 4. Uncini of Neosabellides uschakovi compound microscope photos.

A, B —uncini TUI; C, D — uncini AU2; E-G — uncini AU3; H, I — uncini AU3 counting from the pygidium. A, C,
E, H— DIC. B, D, F, I — bright field. C-I from the same slides. All specimens from st. LV61-13-1.

Fig. 4. HeBpoxers! Neosabellides uschakovi ¢ororpaduu cBeToBOro MHKpOCKOMa.

A, B— nespoxersl TUL; C, D — neBpoxetst AU2; E-G — neBpoxetsl AU3; H, I — neBpoxetst AU3 ot nuruaus. A,
C, E, H— kontpact Homapckoro. B, D, F, I — ceriioe nosie. C—I ¢ tex ke npenapaTtoB. Bee sxk3emiuisipsl co 1. LV61-
13-1.

cycle with life span of about 1 year, worms of coons, and their escaping from the cocoons with
different sexes mating before spawning, egg- several chaetigers and at least one tentacle (Eck-
laying results in cocoon formation, for two to elbarger, 1974). The difference in sex ratios in
three weeks development larvae inside the co-  N. uschakovi is not statistically significant.
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