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Introduction

Antarctic coastal marine ecosystems are known to be 
among the most pristine in the world. Benthic organisms 
in this region are characterized by a higher level of ende-
mism than that on other continents because Antarctica 
is surrounded by intense currents (such as the Antarctic 
Circumpolar Current), as well as large bodies of water 
(Gutt 2001; Barnes et al. 2006; Peck et al. 2006; Rogers 
2007; Thornhill et al. 2008).

The Antarctic Peninsula is located in the northernmost 
part of Antarctica and its coastal region is the warmest 
and least ice-covered part of the continent. It is home to 
a wide variety of flora and fauna living in the intertidal 
zone. Although the distribution of organisms is limited 
to smaller patches, there is a high diversity of species 
(Arnaud et al. 1986; Sahade et al. 1998; Bromberg et al. 
2000; Quartino et al. 2001; Quartino et al. 2005; Pabis 
et al. 2011; Siciń ski et al. 2011).

The intertidal zone of Antarctica is a rapidly chang-
ing habitat owing to environmental factors such as sea 
waves, ice action, salinity change and tidal cycles. Many 
tidal pools of various sizes near the shoreline are continu-
ously being formed by waves or blizzards. They are fickle 
habitats whose locations and local conditions—such as 
temperature, salinity and oxygen content—change with 
solar exposure, winds and other conditions. Nonetheless, 

various benthic organisms such as Amphipoda, Copep-
oda, Crustacea, Gastropoda, Oligochaeta, Polychaeta and 
Rotifera have been observed in these temporary habitats 
(Arnaud et al. 1986; Brey & Clarke 1993; Sahade et al. 
1998; Apostolov & Pandourski 1999; Bromberg et  al. 
2000; Jazdzewski et al. 2000; Jazdzewski et al. 2001; 
Lovell & Trego 2003; Rogers 2007).

Most studies of Antarctic oligochaetes have focused 
on the marine species (Michaelsen 1888, 1902, 1905a, 
b, 1914, 1921, 1924; Benham 1915). Thanks to their 
unique body plan, oligochaete worms are well adapted to 
benthic and underground environments and are found 
in a wide range of habitats. Their unique biological adap-
tations have been an important topic of study, especially 
their freeze tolerance (Brinkhurst 1980; Didden 1993; 
Lang & Reymond 1993; Rodriguez & Reynoldson 2011; 
Laurén et al. 2012; Fisker et al. 2014; Rashid & Pandit 
2014; Dial et al. 2016; Herrera et al. 2017). Antarctic oli-
gochaetes have specially adapted themselves to adverse 
environments. They are good subjects for various biolog-
ical investigations, all of which are dependent on prior 
taxonomic research. However, taxonomic studies of Ant-
arctic oligochaetes are rarely undertaken these days.

King George Island is located in the South Shetland 
Islands, off the north-west tip of the Antarctic Peninsula, 
and is a site where several studies on the evolution and 
adaptation of Antarctic organisms have been carried out 
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(Brey & Clarke 1993; Kang et al. 2008; Zhang et al. 2013). 
To date, 44 species of aquatic oligochaetes have been 
reported from the Antarctic and Subantarctic (Brinkhurst 
& Marchese 1987; Erséus 1994; Rota & Erséus 1996; 
Wang & Liang 1997; Erséus & Reinmar 2002; Rodriguez 
& Rico 2008). From King George Island, only two spe-
cies have been described—Lumbricillus incisus and Limno-
driloides bulbopenitus—in a study more than 20 years ago 
(Wang & Liang 1997). Since then, there have been no 
additional reports about marine oligochaetes from King 
George Island. In this study, we report two oligochaete 
species new to Antarctica. They were collected from a 
tidal pool in Barton Peninsula, the south-western part of 
King George Island. One of them—Lumbricillus sejongensis 
sp. nov.—is new to science.

Site description and methods

The study area is the Barton Peninsula, in the south-west-
ern part of King George Island in the South Shetland 
Islands, Antarctica. It is a small peninsula that is about 
10 km2 (4×3 km) with an average elevation of 150 m, sep-
arating Marian Cove and Potter Cove. The strong marine 
influence makes the climate relatively mild, with mean 
annual temperatures between –1.8°C and –1.6°C. The 
average relative humidity is 89% and the precipitation 
averages 437 mm (Chung et al. 2004; Kim et al. 2007; Shin 
et al. 2014). South-western maritime areas of the Barton 
Peninsula are ice-free during the summer season. Melt and 
pond waters, which are habitats for aquatic organisms, are 
concentrated in the coastal area (Lim et al. 2014).

The collection site is on the southern side of the Bar-
ton Peninsula (62°13'44.91"S, 58°42'38.62"W) (Fig. 1). 
It is a tidal pool located between an ice wall and the sea. 
Sand and gravel containing the specimens were collected 

from the edge of the pool using a trowel. The material was 
collected in January 2014 by Dr Sanghee Kim (KOPRI) 
in connection with an intertidal zone survey from the 
summer expedition of KOPRI. It was brought to Korea 
by a participant, Hanna Kim (Ewha Woman’s University, 
Korea), in January 2014.

In the laboratory, the samples were observed and 
sorted with a Motic SMZ-168 stereo microscope. The 
worms were fixed in 8% formalin solution. Taxonomic 
identification was based on whole-mounted speci-
men. Fixed whole worms were stained with alcoholic 
paracarmine, dehydrated in an alcohol series and then 
mounted in Canada balsam. Photographs were taken 
with an Olympus DP22 camera system on BX41 research 
microscope. Length, width and measurements of inter-
nal organs were documented based on the mounted 
material.

The type material of the new species and the specimen 
of Lumbricillus cf. antarcticus were deposited in the labo-
ratory of Ecological Genetics of Division of EcoCreative, 
Ewha Woman’s University, Seoul, Korea.

Results

Lumbricillus Ørsted, 1844

Lumbricillus Ørsted, 1844, p. 68
Pachydrilus (partim) Claparède, 1861, p. 75
Enchytraeus (partim) Ratzel, 1869, p. 856
Lumbricillus Nielsen & Christensen, 1959, p. 96
Lumbricillus Klinth et al. 2017a, Klinth et al. 2017b

Lumbricillus sejongensis sp. nov.

(Figs. 2, 3)

Fig. 1   The collection site in the South Shetland Islands, Antarctica.
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Holotype. JHA140113.1. Mature, complete individual, 
stainedin alcoholic paracarmine and whole-mounted in 
Canada Balsam. For the type locality, see the site descrip-
tion above.

Other material. JHA140113.1. One immature specimen 
from the type locality (mounted on the same slide as the 
holotype).

Type locality. The tidal pool located between an ice wall 
and the sea (62°13'39.44.91"S, 58°42'38.62"W), on 
Barton Peninsula, the south-west end of King George 
Island, the South Shetland Islands of Antarctica, Janu-
ary 2014.

Description of holotype. Medium-sized species, fixed 
size about 5.3 mm long, 0.33 mm wide at clitellum, with 
30 segments. Body smooth. Colour unknown. Epidermis 
with transverse rows of gland cells. Clitellum extending 
over XII and 1/2XIII, possibly not fully developed. Chae-
tae sigmoid, without nodulus. Lateral chaetae: preclitellar 
3–4 per bundle (55–60 μm), 2 chaetae in XII, postclitel-
lar 2–4 per bundle (40–60 μm) (Fig. 3a). Ventral chae-
tae; preclitellar 4–5 (6) per bundle (50–60 μm), missing 
in XII, postclitellar (2) 3–5 per bundle (45–60 μm). Brain 
fusiform with two short anterior nerve extensions and 
with posterior incision. Pharyngeal pad in III. Pharyngeal 
glands in segments IV–VI, as three pairs, with dorsal and 
ventral lobes, all pairs with dorsal connections (Fig. 2a). 
With postpharyngeal bulbs. Oesophageal append-
ages absent. Coelomocytes numerous, oval, round or 
spindle-shaped, 15–25 μm long, granulated with dis-
tinct nucleus (Fig.  2b). Dorsal vessel originating in XII. 
Nephridia in 7/8–9/10 and 13/14–16/17, about 100 μm 
long, anteseptale consisting of funnel only, postseptale 
oval, tapering into posteroventral efferent duct (Fig. 3b). 
Spermathecae in segment V, spindle- or sac-shaped, with 
short ectal duct made up of cylindrical cells, rapidly wid-
ening into large oval ampulla which has a thinner cell 

Fig. 2   Lumbricillus sejongensis sp. nov.: (a) anterior part of body; (b) coelomocytes. pg = pharyngeal glands, s = Spermathecae.

Fig. 3   Lumbricillus sejongensis sp. nov.: (a) chaeta; (b) nephridium; 

(c) spermatheca; (d) reproductive organs. as = anteseptale, ed = ectal duct 

of spermatheca, eg = ectal gland at spermathecal pore, nd = nephridial effer-

ent duct, ov = ovary, pb = penial bulbs, ps = postseptale, sa = spermathecal 

ampulla, sf = sperm funnels, sm = sperm, sp = spermathecal pore, ts = 

testis sacs, vd = vas deferens.
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wall made up of cubical cells, tapering into short ental 
duct connected to oesophagus. No sperm observed in 
ampulla but seemingly present in the ental duct commu-
nicating with the oesophagus, but this may just be cil-
iation of the gut. Spermatheca about 170 μm long, 90 
μm wide at ampulla. Ectal pore encircled by gland cells, 
forming compact mass, deeply lobed, about 75 μm in 
diameter at its widest part (Fig. 3c). Large testis sacs in X–
XI, arranged in petal shape with about 10 lobes (Fig. 3d). 
Sperm funnels in XI, cylindrical, about 130 μm long, 
60–85 μm wide, making them 1.5–2 times longer than 
wide (Fig. 3d). Vasa deferentia in XII, irregularly coiled 
around ovaries, 12–15  μm in diameter. Penial bulbs 
compact and slightly cubical, glandular mass 45–55 μm 
in diameter, total diameter (including muscular coating) 
60–70 μm (Fig. 3d). Male pores paired, with slight pro-
trusions on ventral side of XII. Ovaries in XII (Fig. 3d). No 
mature eggs observed. No midventral subneural glands 
observed but the ventral ganglion is damaged in XIV, 
which obstructed observation in this segment.

Other material. 3.0 mm long, 0.23 mm wide (XII), 
25  segments. Lateral preclitellar chaetae 3 per bundle, 
postclitellar chaetae 2–3 per bundle. Ventral preclitellar 
chaetae 4–5 per bundle, postclitellar chaetae (2) 3–4 per 
bundle. With developing sexual organs. Testes seemingly 
with lobed testis sacs.

Etymology. The species L. sejongensis is named after King 
Sejong Station, the Korean research station situated near 
the sampling site of this study.

Remarks. Unfortunately, only a single mature specimen 
was sampled from this new species. We did find an imma-
ture specimen from the same locality, which could belong 
to the same species but has slightly fewer chaetae than 
the holotype. What immediately stands out with this 
new species is the short and stout spermatheca with its 
large ampulla, which, at first glance, seemed reminiscent 
of the spermathecae in Lumbricillus pagenstecheri (Ratzel 
1869) and the pagenstecheri group (Timm 2005; Klinth 
et al. 2017b). However, a closer examination revealed 
a lack of glands along the main part of the ectal duct 
(there is a ring of glands at the orifice only), therefore 
making it quite different; the species of the pagenstecheri 
group has both kinds of glands. The triangular shape of 
the ectal duct, with its thick cell wall and the rapid wid-
ening into the ampulla, together with an abrupt tapering 
of the ampulla into a short ental duct, gives the sperma-
theca a spindle-like shape. Another southern Lumbricillus 
species with a conspicuously thick cell wall in the ectal 
part of the ampulla is Lumbricillus macquariensis Benham, 
1905, described not only from Macquarie Island but also 

reported from South Georgia Island (Stephenson 1932). 
This species, however, differs from our new species in 
having a longer, more set-off, spermathecal ectal duct 
as well as being much larger (23 mm in body length). 
Lumbricillus incisus, described from the same island as our 
new species, differs in having penial bulbs with a mid-
way constriction and more elongated spermathecae. The 
species most similar to L. Sejongensis sp. nov. is Lumbri-
cillus healyae Rodriguez & Rico 2008, described from the 
not so distant Livingston Island, another island in the 
South Shetlands. It is slightly larger than our species 
but has very similar sexual organs. The spermathecae of 
L. healyae are similar to those of L. incisus and therefore 
more elongated and with a thicker cell wall also in the 
ampulla than those of L. sejongensis sp. nov. Furthermore, 
the dorso-ventral muscular fibres surrounding the penial 
bulbs in L. healyae were not observed in our specimens, 
this character should not be mistaken for the muscular 
coating we described above. Therefore, we conclude that 
there is no described Lumbricillus species that completely 
matches our holotype and that it is justifiable to describe 
this new species despite the limited material.

Lumbricillus cf. Antarcticus Stephenson, 1932 (Fig. 4)

Lumbricillus antarcticus Stephenson, 1932: pp. 256–257, 
Fig. 8.

Material. JHA140113.1–JHA140113.2. One mature and 
one half-mature specimen, stained in alcoholic paracar-
mine and whole-mounted in Canada balsam.

Description. Fixed size 8.2–9.1 mm, 44–48 segments, 
0.51–0.56 mm wide at clitellum. Body smooth. Colour 
unknown. Clitellum extending over XII–1/2XIII. Chaetae 
sigmoid, without nodulus. Lateral chaetae: preclitellar (3) 
4–5 per bundle (60–65 μm), 2–3 chaetae in XII, postclitel-
lar 3–6 per bundle (40–60 μm). Ventral chaetae: preclitel-
lar 4–7 per bundle (50–60 μm), missing in XII, postclitellar 
(2) 3–8 per bundle (45–60 μm). Brain longer than wide, 
with two narrow anterior nerve extensions and posterior 
incision (Fig. 4a). Pharyngeal pad in III. Paired pharyngeal 
glands in segments IV–VI, with dorsal and ventral lobes, all 
pairs with dorsal connections (Fig. 4c). With postpharyn-
geal bulbs. Oesophageal appendages absent. Coelomocytes 
numerous, round, oval or spindle-shaped, 20 μm long, 
with distinct nucleus (Fig. 4b). Dorsal vessel originating in 
XIII. Nephridia observed in 7/8–9/10, about 210 μm long, 
anteseptale small consisting of funnel only, postseptale lon-
ger than high, with posteroventral efferent duct (Fig. 4d). 
Spermathecae in V, spindle-shaped, with short ectal duct 
rapidly widening into long ampulla with midway bend, 
entally connected to oesophagus via an ental duct (Fig. 4e). 
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Fig. 4   Lumbricillus cf. Antarcticus Stephenson, 1932: (a) anterior part; 

(b) coelomocytes; (c) pharyngeal glands; (d) subneural gland; (e) sperma-

thecal ampulla; (f) reproductive organs; (g) penial bulb; (h) penial pore; 

(i) mature egg.

Sperm filling lumen of ampulla. Spermathecae about 300 
μm long and 65 μm wide. Ectal pore surrounded by crown 
of glands, somewhat lobed, about 85 μm in diameter. Tes-
tis sacs in (IX) X–XI, consisting of about eight club-shaped 
lobes (Fig. 4f-ts). Sperm funnels in XI, pear-shaped, about 
170 μm long, 110 μm wide, making them 1.5 times longer 
than wide (Fig. 4f-sf). Vasa deferentia longer than funnel, 
loosely irregularly coiled in XII, 20–25 μm wide (Fig. 4f-vd). 
Penial bulbs round, about 85 μm in diameter (Fig. 4g, h). 
Ovaries in XII (Fig. 4f-ov). One mature egg observed in one 
specimen (Fig. 4i). Midventral subneural glands observed in 
XIII and XIV, 80–110 μm and 85–120 μm long, respectively.

Remarks. Among the Lumbricillus species described from 
Antarctica, there are a few that are morphologically close 
to our specimens. Lumbricillus incisus (also from King 
George Island) is smaller, has fewer chaetae per bundle 
and penial bulbs with a midway constriction. Lumbri-
cillus healyae (from Livingston Island, also in the South 
Shetland Islands) is more similar to our specimens with 

regard to segment number and size of penial bulbs, but 
it has more chaetae per bundle and shorter spermathe-
cae, where the spermathecal ampulla attaches directly to 
the oesophagus without tapering into an ental duct. Our 
two specimens conform rather well with Stephenson’s 
description of L. antarcticus, a species originally described 
from South Georgia. In particular, the shape of the sper-
mathecae and short sperm funnels are similar to those 
of Stephenson’s species. However, our specimens have 
more segments, on average more chaetae per bundle and 
smaller penial bulbs. We lean more towards Stephenson’s 
species, but due to the slight deviations in the morphol-
ogy we refer to our specimens as L. cf. antarcticus.
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