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Abstract
A single specimen of a monostiliferous hoplonemertean, collected from a depth of 25 m in Akkeshi Bay, northern
Japan, represents the first record of Gurjanovella littoralis Uschakov, 1926 from the Northwest Pacific. The species
has been known only from the type locality, White Sea, Russia, although some planktonic larvae from Oregon, USA,
and a juvenile from the Sea of Okhotsk have been identified as a member of the genus by molecular sequence data. Our
specimen differs from a topotype from the White Sea by 2.9% of uncorrected p-distance and 3.0% of K2P in terms of
partial 658-bp sequence of the mitochondrial cytochrome c oxidase subunit I (COI) gene. Our COI phylogenetic tree
indicates that each of the larvae from Oregon and the Sea of Okhotsk belongs in Gurjanovella but represents a different
species from G. littoralis.
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Introduction
The monostiliferous hoplonemertean Gurjanovella littoralis Uschakov, 1926 was originally described based on
specimens from the White and the Barents seas, which,
respectively, were treated as different subspecies, Gurjanovella littoralis marisalbi and Gurjanovella littoralis murmanica (Uschakov 1926), and subsequently as
varieties Gurjanovella littoralis var. marisalbi and Gurjanovella littoralis var. murmanica (Uschakov 1928).
Chernyshev (1998) regarded these two taxa as representing different species, and redescribed them as G. littoralis and G. murmanica, respectively, based on Uschakov’s

(1926) type material. These two are supposed to be differentiated by the presence (in G. littoralis) and absence
(in G. murmanica) of the ocelli. Chernyshev and Maslakova (2011) provided illustrations of G. littoralis based
on material from the White Sea. Also, material from the
White Sea has been used in Thollesson and Norenburg’s
(2003) molecular phylogenetic study. Thus far, G. littoralis has been only known from the type locality, except
for Oregon, USA, from where planktonic larvae have
been identified by molecular sequence data (Hiebert
and Maslakova unpubl.). The present article reports the
occurrence of an adult specimen that is referable to G.
littoralis for the first time from Japanese waters.
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Methods

Genus Gurjanovella Uschakov, 1926

The single specimen examined in this study was obtained
from a silty sediment sample collected by a Smith–McIntire grab sampler in Akkeshi Bay, Hokkaido, Japan, by
Dr Keiichi Kakui while onboard the TR/V Misago-maru
of the Akkeshi Marine Station (AMS). The specimen
was anesthetized in a MgCl2 solution isotonic to seawater, photographed alive, and fixed in 99% EtOH. The
head was cleared in xylene to observe ocelli. Part of the
fixed proboscis was hydrated through an EtOH series,
post-fixed in Bouin’s fluid for 24 h, dehydrated through
an EtOH series, cleared in xylene, and embedded in paraffin. Serial sections of 6–7 μm thickness were stained
with Mallory’s trichrome method. Voucher material has
been deposited in the Invertebrate Collection of the Hokkaido University Museum (ICHUM), Sapporo, Japan.
Total DNA was extracted by a fragment of the ethanol-fixed specimen. A partial sequence of the cytochrome c oxidase subunit I (COI) gene was amplified
with LCO1490/HCO2198 primer pairs (Folmer et al.
1994) using an Applied Biosystems 2720 thermal cycler.
The PCR protocol was as follows: preheating at 94 °C
for 2 min; 35 cycles of 94 °C for 40 s, 52 °C for 75 s, and
72 °C for 60 s; then a final extension at 72 °C for 7 min.
Nucleotide sequencing was performed using the same
primer pairs with an ABI BigDye Terminator ver. 3.1
Cycle Sequencing Kit and an ABI 3100 Avant Genetic
Analyzer (Applied Biosystems). The sequence newly
obtained in this study has been deposited in the DNA
Data Bank of Japan (DDBJ) under accession number
LC505450. Uncorrected pairwise genetic distances and
Kimura (1980) two-parameter (K2P) genetic distances
were calculated based on 658 bp of COI by MEGA ver. 7
(Kumar et al. 2016).
To infer the phylogenetic relationship between the
Japanese taxon and its close relatives, the newly obtained
COI sequence was combined with six GenBank entries of
Sacconemertidae: Cyanophthalma obscura (EF208980),
Gurjanovella littoralis (AJ436904), Gurjanovella spp.
(KU197600; MF512123), Sacconemertopsis belogurovi
(KP270884), and Sacconemertidae sp. (KP270883).
Alignment for COI was straightforward without indel.
GTR + G model was selected as the best-fit partition
scheme for maximum-likelihood analysis using PartitionFinder ver. 2.1.1 (Lanfear et al. 2017) employing
the greedy algorithm. The maximum-likelihood analysis was carried out with RAxML ver. 8.0.0 (Stamatakis
2014). Nodal values were derived from 1000 bootstrap
pseudoreplicates.

Gurjanovella littoralis Uschakov, 1926

Results
Phylum Nemertea
Class Hoplonemertea
Order Monostilifera
Family Sacconemertidae Chernyshev, Timoshkin & Kawa
katsu, 1998

?Tetrastemma vittata [sic] Verrill 1874a: 45 (Casco Bay, New England, USA); Verrill 1874b: pl. VII, fig. 3a, b; Verrill 1874c: 389,
pl. 2, figs 7, 8 (Casco Bay, New England, USA); Verrill 1879: 185
(Cape Cod Bay, Massachusetts, USA).
?Tetrastemma vittatum—Verrill 1892: 411, text fig. 6a, b, pl. XXXV,
figs 6, 7 (Long Island Sound, Vineyard Sound, Massachusetts
Bay, Casco Bay, Bay of Fundy; Noank; Woods Holl; USA).
?Cosmocephala cordiceps Sars in Jensen 1878: 82, pl. VIII, figs 13–16
(Florø, Norway); Levinsen 1879–1880: 201 (Greenland).
?Chasmocephala cordiceps—Bergendal 1891: 10 (Greenland).
?Amphiporus cordiceps—Friedrich 1933: 496, figs 1–4 (Kiel Bay,
Germany); Friedrich 1935: 325, figs 19–21 (Kiel Bay, Germany);
Brunberg 1964: 96, text figs 13, 14, pl. 3, figs 5, 7 (Ilefjord, Skinkelmæren, Øresund; Denmark); Băcescu et al. 1971: table 15
(Black Sea, Romania).
Gurjanovella littoralis Uschakov, 1926: 60, pl. II, figs 11, 12 (White
Sea, Russia); Uschakov 1928: 413, text figs 6, 7, pl. 4, figs 9–11
(White Sea, Russia); Thollesson and Norenburg 2003: 408 (Kandalaksha Bay, White Sea, Russia); Chernyshev and Maslakova 2011: 18, pl. IX, figs 4–6 (White Sea, Russia); Hiebert and
Maslakova unpubl. KU197600 (COI), KU197264 (16S rRNA),
KU197265 (16S rRNA) (larvae; Oregon, USA).

New record. JAPAN • 1 specimen, 110 mm in length,
12 mm in maximum width; Hokkaido, Akkeshi Bay;
42°57.625′N, 144°50.961′E; 25 m depth; 21 Jun. 2019; Dr
Keiichi Kakui leg.; GenBank: LC505450; ICHUM 5999.
Identification. Anterior fragment of body (lacking posterior end), 110 mm in length, 12 mm in maximum width
(Fig. 1A). Body uniformly deep olive-brown, anteriorly more or less elliptical in cross section; dorsoventrally flattened in posterior region. Head demarcated by
cephalic furrow encircling neck (Fig. 1B, C); six white
bands radiating from the tip, two dorsally, one each laterally, and two ventrally; dorsal ones extending posteriorly behind cephalic furrow. Cephalic furrow paler
in color, pointing slightly forward mid-dorsally. Ocelli
not evident in living state, but visible in xylene-cleared
specimen, 7–8 on each side, arranged in cluster on lateral
side near anterior tip of head (Fig. 1D). Proboscis middle
chamber with two accessory-stylet pouches, each containing 4–5 accessory stylets. Basis length : width ratio
= 2.36 : 1; central stylet : basis length ratio = 0.66 : 1 (Fig.
1E). Proboscis anterior chamber with three muscle layers
(outer circular, middle longitudinal, and inner circular
muscle layers) and 10 nerves (Fig. 2).
In terms of partial 658-bp COI sequence, genetic
distances with respect to p-distance/K2P (%) between
a topotype from the White Sea (AJ436904), a juvenile from the Sea of Okhotsk (MF512123), and a larva
from Oregon, USA (KU197600), were 2.9/3.0, 6.1/6.4,
and 5.2/5.5, respectively (Table 1). In the resulting tree,
the genus Gurjanovella was a sister-taxon to Cyanophthalma obscura with a 95% bootstrap value.

Discussion
The six white stripes radiating posteriorly from the
cephalic tip, the greenish brown body color, and the
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Figure 1. Gurjanovella littoralis Uschakov, 1926 from Japan (ICHUM 5999). A. General shape of anterior fragment, living state. B. Anterior
end, dorsal view, living state. C. Anterior end, ventral view, living state. D. Cephalic tip, anterolateral view, fixed specimen, cleared in
xylene; arrowheads indicating ocelli. E. Central stylet, basis, and accessory stylets; no scale available. Abbreviations: cf, cephalic furrow; rc,
rhynchostome. Scale bars: A = 1 cm; D = 1 mm.

Figure 2. Gurjanovella littoralis Uschakov, 1926 from Japan (ICHUM
5999). Photomicrograph of transverse section through proboscis
anterior chamber; arrowheads indicating 10 proboscis nerves.
Scale bar = 100 µm.

presence of the ocelli in the present specimen are characteristic for Gurjanovella littoralis (Ushakov 1926, 1928;
Chernyshev and Maslakova 2011). Our Japanese specimen had lost its posterior end when collected. Taking
into account another fragment (although eventually not
procured) found in the same sediment sample, the intact
body length would have well surpassed 15 cm. This is
five times greater than the previously known maximum,
3 cm, body length for the species (Ushakov 1926, 1928;
Chernyshev and Maslakova 2011). The 2.9–3.0% COI
genetic distance between the topotype from the White
Sea (Thollesson and Norenburg 2003) and the present
Japanese specimen (Table 1) was below 4–10% COI barcoding gap generally observed for the phylum Nemertea
(Sundberg et al. 2016), rendering support for our species
identification. The larva from Oregon differed by >5.0%
from the Russian and Japanese material (Table 1), and
thus it might be a different species. In any case, our specimen represents the first record of an adult individual
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Table 1. Intraspecific genetic distances (%) between four specimens
of Gurjanovella Uschakov, 1926 from Akkeshi, Japan (LC505450);
the Sea of Okhotsk (MF512123); Oregon, USA (KU197600); and
the White Sea, Russia (AJ436904). Values indicate uncorrected
p-distance (above diagonal) and K2P (below diagonal).
Akkeshi

Okhotsk

Oregon

Akkeshi

—

6.1

5.2

White Sea
2.9

Okhotsk

6.4

—

5.2

5.2

Oregon

5.5

5.5

—

4.8

White Sea

3.0

5.5

5.0

—

confirmed to be distributed more than 8,000 km away
along the coast from the type locality. Given the long
swimming juvenile stage of Gurjanovella as mentioned
in Chernyshev and Polyakova (2018, 2019) and the currently available genetic data, one possibility is that G.
littoralis consists of genetically diverse individuals with
a circum-arctic distribution. Another speculation is that
“Gurjanovella littoralis” is actually a complex of different cryptic species, especially in view of the Oregonian
larvae, along with complicated, potentially synonymous
records from northern Europe and the Atlantic coast
of the USA (see below). Elucidating the actual species
status of G. littoralis, as well as its population genetic
structure and geographic distribution, should require
additional specimens from different localities.
Cosmocephala cordiceps Sars in Jensen, 1878 is
undoubtedly a member of Gurjanovella (Chernyshev and
Maslakova 2011), and possibly even a senior synonym of
G. littoralis. Cosmocephala cordiceps has been recorded
from Norway (Jensen 1878) and Greenland (Levinsen
1879; Bergendal 1891); it has also been reported from
Germany (Kiel Bay) (Friedrich 1933, 1935), Denmark
(Brunberg 1964), and Romania (Black Sea) (Băcescu et
al. 1971) as Amphiporus cordiceps. Amphiporus cordiceps sensu Friedrich (1933) was placed in the genus
Cyanophthalma Norenburg, 1986 when the latter was
established for Tetrastemma obscurum Schultze, 1851
(Norenburg 1986). Cyanophthalma Norenburg, 1986
is thus to be a junior synonym of Gurjanovella Uschakov, 1926 if the two nominal species G. littoralis and T.
obscurum are placed in the same genus; the COI phylogenetic tree (Fig. 3) is indecisive as to this issue. Verrill
(1879–1880) mentioned similarity between C. cordiceps
and Tetrastemma vittatum Verrill, 1874, the latter from
the Atlantic coast of the USA. Brunberg (1964) also
pointed out similarity between the Danish Amphiporus cordiceps and T. vittatum, which Norenburg (1986)
regarded as conspecific, quoting Nathan W. Riser’s personal observation.
Confusion exists as to the taxonomy and nomenclature involving Cosmocephala cordiceps and related
taxa. Gibson (1995) regarded Cosmocephala cordiceps
sensu Jensen (1878) and Amphiporus cordiceps sensu
Friedrich (1933) as different taxa, referring to the former
as Amphiporus cordiceps (Jensen, 1878) and the latter as
Cyanophthalma cordiceps (Friedrich, 1933). First, Jensen (1878: 82) ascribed Cosmocephala cordiceps to M.

Sars because the original description of the species was
based on Sars’ manuscript. Therefore, the author of the
specific name should be cited as “Sars in Jensen, 1878”
according to Recommendation 51E of the International
Code of Zoological Nomenclature (International Commission on Zoological Nomenclature 1999). Second, the
author of Cyanophthalma cordiceps should be ascribed to
Norenburg (1986), instead of Friedrich (1933), if the species is regarded as different from Cosmocephala cordiceps Sars in Jensen, 1878 and placed in a different genus.
In that case, Norenburg (1986) should be deemed to have
established a new taxon by a bibliographic reference to
Friedrich (1933), according to Article 13.1.2 of the International Code of Zoological Nomenclature (International
Commission on Zoological Nomenclature 1999). Furthermore, if the taxon in question includes Tetrastemma vittatum Verrill, 1874 in addition to Amphiporus cordiceps
sensu Friedrich (1933), but not Cosmocephala cordiceps
Sars in Jensen, 1878—a concept which would represent
the taxonomic interpretation by Norenburg (1986) and
Gibson (1995)—then it should be referred to as Cyanophthalma vittata (Verrill, 1874), instead of Cyanophthalma
cordiceps (Friedrich, 1933) as listed in Gibson (1995).
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Figure 3. Phylogenetic tree based on COI (658 bp) inferred by a
maximum likelihood (ML) analysis, with support values generated
by a separate partitioned ML bootstrap analysis based on 1000
replicates.

Hookabe and Kajihara | Gurjanovella littoralis from Japan

Authors’ Contributions
NH conceived the study, carried out molecular genetics
work, and wrote the manuscript. HK photographed and
fixed the specimen, prepared the figure, and drafted the
manuscript.

References
Băcescu MC, Müller GJ, Gomoiu M-T (1971) Ecologie Marină. Cer
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