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ABSTRACT

Tubificid oligochaetes are common and frequently dominant in freshwater benthic habitats. They are so
tolerant to water pollution that they are often used as biological indicators. Faunistic studies of Korean
freshwater oligochaetes have been actively conducted recently. The most well studied oligochaete family in
Korea is the tubificids following the naidids. Nine species of tubificids have been reported so far.
Nevertheless, many species of tubificids still remain to be discovered in Korea. In this study, we added four
species of tubificid oligochaetes to the Korean fauna, including Linmodrilus profundicola (Verrill, 1871),
Potamothrix heuscheri (Bretscher, 1900), Tubifex blanchardi Vejdovsky, 1891, and Ilyodrilus templetoni
(Southern, 1909) based on specimens collected from three locations in Korea: Cheonan-si, Geoje-si, and
Seocheon-gun. In particular, P. heuscheri was first reported in Asia.
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INTRODUCTION

Many species of Oligochaeta occur in a variety of freshwater
environments such as puddles, rice paddies, reservoirs, brooks,
rivers, and streams. About 1,700 species are known (Caramelo
and Martinez-Ansemil, 2012). Oligochaetes are small-sized
worms, ranging from 1 mm to a few centimeters in length.
Tubificids are a dominant group found in freshwater benthic
habitats among aquatic oligochaetes, and consequently bear
ecological importance. Their bodies are red, and their repro-
ductive organs are well-developed during maturity. When
alive, their head is in the bottom sediment, usually gregarious
in habitat and most commonly found in soft sediments cov-
ered with organic matter (Schenkova and Helesic, 2006). Oli-
gochaetes serve as an important source of food for fish and
other aquatic animals as well as decomposers. Some oligo-
chaetes have been used to monitor water pollution in rivers
and streams (Lin and Yo, 2008). As a result of recent faunis-
tic studies (Park et al., 2013a, 2013b), nine species of tubifi-
cids have been described in Korea, including Branchiura
sowerbyi Beddard, 1892, Limnodrilus hoffimeisteri Cleparéde,
1862, L. claparedeianus Ratzel, 1869, L. udekimianus Clep-

aréde, 1862, Monopylephorus rubroniveus Levinsen, 1884,
Bothrioneurum vejdoskyanum Stolc, 1888, Rhyacodrilus
coccineus (Vejdovsky, 1875), Rhyacodrilus sulptensis Timm,
1990 and Tubifex tubifex (Muller, 1774). Of these, L. hoffm-
eisteri and T. tubifex have been used in an ecological inves-
tigations on agricultural and stream ecosystems (Bae and Lee,
2001; Han et al., 2007). Nevertheless, many species of tubi-
ficids still remain to be discovered in Korea because of the
many uninvestigated diverse benthic habitats. In this study,
four species of tubificids such as L. profundicola, Potamot-
hrix heuscheri, T. blanchardi, and Ilyodrilus templetoni are
reported new to Korea with diagnosis, remarks and illustra-
tions. Therefore, 13 species belonging to eight genera of tubi-
ficids including this study were reported in Korea. Of these,
genus Potamothrix originated from Ponto-Caspian basin in
Europe. In Asian countries, they were described Central Asia
and South China (Timm, 2013). Potamothrix heuscheri is
recorded for the first time in Asia.

MATERIALS AND METHODS

Specimens were collected from March-May 2013 from Gyo-
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chon-ri, Mokcheon-eup, Dongnam-gu, Cheonan-si, Chung-
cheongnam-do; Sinseong-ri, Hansan-myeon, Seocheon-gun,
Chungcheongnam-do; Siljeon-ri, Hacheong-myeon, Geoje-
si, Gyeongsangnam-do, Korea. Aquatic oligochate samples
were collected using a hand shovel at the edge of a stream
covered with fine sand or sediment rich in organic material.
In the laboratory, the samples were sorted under a stereomi-
croscope while the organisms were alive. They were fixed
in 5% formaldehyde or 70% ethanol solutions, and the speci-
mens were stained in alcoholic paracamine and mounted
whole in Canada balsam following the protocol of Erséus
(1994). Identification and measurements were performed
using slide-mounted specimens. Figures and pictures were
made with a BX41 research microscope (Olympus, Tokyo,
Japan) attached to a 650D digital camera (Canon, Tokyo,
Japan). Measurements were made with an eyepiece micro-
meter or by pictures taken and analyzed with InnerView™- i
series image analyzing software (Innerview Co. Ltd., Seong-
nam, Korea). The figures were drawn with a microscope
drawing tube. These mounted collections are stored in the
Lab of Ecology Genetic (LEG), Department of Science Edu-
cation, Ewha Womans University. Other materials, preserv-
ed in 70% ethanol, were submitted to the National Institute
of Biological Resources (NIBR) of the Republic of Korea.

SYSTEMATIC ACCOUNTS

Phylum Annelida
Class Clitellata
Order Haplotaxida

AB

A B

Four Tubificid Oligochaete Species from Korea

Suborder Tubificina
Family Tubificidae Vejdovsky, 1884
Genus Limnodrilus Claparede, 1862

Key to the Korea species of the Genus Limnodrilus
1. Thick walled cuticular architomy and sheaths cylindrical,
usually much longer than broad, surrounded by spiral

muscles .................................................................... 2
2. Penial sheath thin-walled, 50-80 times wider than sheath
WAL o vreee oo L. claparedeianus

Penial sheaths up to 7 times longer than broad, mwith
hood reflected back over shaft unless forced forward -
.......................................................... L. profundicola*
Length of penial sheath 4 times wider than sheath width -
............................................................ L. udekemianus
* Species of present study.

" Limnodrilus profundicola (Verrill, 1871) (Fig. 1A-C)

Tubifex profundicola Verrill, 1871: 451.

Tubifex profundicola Verrill. Smith, 1874: 699.vc

Limnodrilus alpestris Eisen, 1879: 10.

Limnodrilus monticola Eisen, 1879: 18.

Limnodrilus alpestris Eisen, Vejdovsky, 1884: 45; Eisen,
1886: 896, PI. 11, fig. 11a—h; PI. XVII, fig. 11i-k; PL. XIX,
fig. 18; Beddard, 1895: 254; Rybka, 1898: 390; Michaelsen,
1900: 44; 1914: 16, PL. V, fig. 5; Galloway, 1911: 315.

Limodrilus monticola Eisen, Vejdovsky, 1884: 45; Eisen,
1886: 896, Pl. XI, fig. 10a-h; Beddard, 1895: 254; Mich-
aelsen, 1900: 46; Galloway, 1911: 315.

Clitellio (Limodrilus) alpestris (Eisen). Vaillant, 1890: 428.

Clitellio (Limodrilus) monticola (Eisen). Vaillant, 1890: 427.

Fig. 1. Linmodrilus profundicola (Verrill, 1871). A, Ventral chaeta; B, Penial sheaths; C, Head of penial sheaths. Scale bars: A-C=1

wm.
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Linmodrilus helceticus Piguet, 1913: 134, figs. §-10.

Limnodrilus helveticus Piguet. Piguet and Bretsher, 1913: 79,
fig. 19b; Hrabé, 1954: 306; Juget, 1957: 3; 1958: 90, fig.
14a, b; Malevitch, 1957: 82; Sokolskaya, 1958: 310; 1961a:
56; 1961b: 85; Brinkhurst and Kennedy, 1962: 185; Mos-
zynska, 1962: 27; Brinkhurst, 1963: 38, fig. 24a-e, 41,
fig. 12g.

Limnodrilus profundicola (Verrill). Brinkhurst, 1965: 130,
fig. 4k-m.

Material examined. All specimens were collected from Gyo-
chon-ri, Mokcheon-eup, Dongnam-gu, Cheonan-si, Chung-
cheongnam-do, Korea, 36°51'38.93"'N, 126°38'27.29"E, 21
May 2013 (collector Lee J). Small and shallow pools with
the bottom covered in sludge such as soft mud and organic
matter. CBCA 1305211: mature, mounted on a slide, depo-
sited at LEG. KOSPIV0000193713: mature, preserved in 70
% ethanol solution, deposited at NIBR.

Diagnosis. Length 13.85 mm, width at X 0.76 mm, number
of segments 87.

No eye present. Ventral chaetae of anterior segments, bifid,
arranged in two rows of 6-8 per bundle, with teeth of equal
length (Fig. 1A). Dorsal chaetae with no hair chaeta, similar
form to ventral chaetae. Penial sheaths in segment X, up to
7 times longer than broad, with head plate reflected back
over the shaft, representing an umbrella or mushroom shape
(Fig. 1B, C). Dark chloragogen tissue on oesophagus beginn-
ing from VI.

Distribution. Holarctic.

Remarks. Linmodrilus profundicola is very similar to L. hof-
fmeisteri. The specimens in this study could clearly be distin-
guished from L. hoffmeisteri according to distinct difference
in the shape of the chaeta (Fig. 1A). Limnodrilus hoffmeisteri
had a curved lower and relatively straight upper tooth, both
of which have pointed ends. Identified features of this speci-
men, such as shape and position of chaetae, penial sheaths
were almost similar to those of a previous study (Jaweir,
2011), but penial sheaths had some discrepancies in length
ratio. Head plate of penial sheaths of L. profundicola has di-
verse shapes (Brinkhurst, 1986). The specimens we observed
showed an exact one of those shapes. This is the first report
of this species from Korea.

"Genus Potamothrix Vejdovsky and Mrazek, 1902

> Potamothrix heuscheri (Bretscher, 1900) (Fig. 2A-E)
Tubifex heuscheri Bretscher, 1900: 11, PL 1, figs. 1-4.
Tubifex heuscheri Bretscher. Bretscher, 1905: 664; Piguet,
1906: 391; 1913: 127, fig. 4a, b.

Ilyodrilus heuscheri (Bretscher). Piguet, 1913: 127; Stammer,
1932: 578; Jaroschenko, 1948: 57; Hrab¢, 1950: 280; Juget,
1958: 89, fig. 141; Cekanovskaya, 1962: 260, fig. 159.

Tubifex (Ilyodrilus) heuscheri Bretscher. Piguet and Bretsc-
her, 1913: 69, figs. 14a, 7b.

Ilyodrilus orientalis Cernosvitov, 1938: 545, figs. 16-23.

Ilyodrilus orientalis Cernosvitov. Hrab¢, 1950: 279.

Euilyodrilus orientalis (Cernosvitov). Brinkhurst, 1963: 51.

Euilyodrilus orientalis (Bretscher). Brinkhurst and Kennedy,
1962: 184; Brinkhurst, 1963: 49, fig. 34.

Material examined. All specimens were collected from Sil-
jeon-ri, Hacheong-myeon, Geoje-si, Gyeongsangnam-do,
Korea, 34°58'27.35"N, 128°39'23.65"'E, 25 Apr 2013 (collec-
tor Lee J). The sampling location was an agricultural water-
way and small brook. The location was polluted with sewage
and organic matter. GSGJ1304251: mature, mounted on a
slide, deposited at LEG. KOSPIV0000193717: mature, pre-
served in 70% ethanol, and deposited at NIBR.

Diagnosis. Length 8.27 mm, width at X 0.29 mm, number of
segments 64.

Prostomium short conical and separated by a distinct fur-
row. Ventral chaetae in II, 2-4 per bundle, with upper tooth
straight, longer than the lower (Fig. 2A, B). Hair chaeta 1-2
per bundle, with pectinate chaetae, with relatively long and
straight teeth and several slightly shorter intermediate denti-
cles (Fig. 2C, D). Spermathecal chaetae mostly with narrow,
hollow-tipped with parallel edges of the distal grooved por-
tion, and with hooked distal end (Fig. 2E). Chloragogen cells
from II onwards.

Distribution. Western Palaearctic, East Africa, South America.
Remarks. This specimen had spermathecal chaetae that have
a long needle with slightly curved tip, which is characteristic
of P. heuscheri suggested by Haaren and Soors (2013). This
species is usually found in highly polluted environments with
low oxygen, or in narrow and shallow freshwater habitats
(Milbrink, 1999). The collection site for these specimens coin-
cided with the environment described in previous studies.
This species had not been reported in Asia before this study.

Genus Tubifex Lamarck, 1816
Key to the Korean species of the Genus Tubifex

1. Prostates attached to anterior face of upright atria with
broad apically and narrow gradually towards the penial

bulbs, vasa deferentia frequently very long -~ 2
2. Chaeta bundle containing all chaeta types, muscular
penial bulb present ......................................... T. tubl"fex

Chaetae are comparatively straight and thin in both

Korean name: "*7) &8} B3] ] o] <, ¥ 71 8} B3] & o]
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A-D

A B E

Fig. 2. Potamothrix heuscheri (Bretscher, 1900). A, Ventral chaeta Ill; B, Ventral chaeta VII; C, Dorsal chaeta Il11; D, Dorsal
chaetae VII; E, Spermathecal chaetae. Scale bars: A-E=1 um.

Fig. 3. Tubifex blanchardi Vejdovsky, 1891. A, Ventral chaeta IV; B, Reproductive organs (a, b, deferent ducts; c, atrium; d,
spermatheacae sac); C, Sperm duct. Scale bars: A, B=1 um, C=5um.

Anim. Syst. Evol. Divers. 30(4), 240-247 243
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anterior and posterior crotchets, penial with truncated
conical, thick-walled. «-----coveeeeeeens T. blanchardi*
* Species of present study.

YTubifex blanchardi Vejdovsky, 1891 (Fig. 3A-C)
Tubifex tubifex f. Blanhardi Vejdovsky, 1891

Material examined. The specimen was collected from Sin-

seong-ri, Hansan-myeon, Seocheon-gun, Chungcheongnam-
do, Korea, 36°4'6.54"'N, 126°51'42.94"'E, 22 Mar 2013 (col-
lector Lee J). The sampling site was a shallow ditch of rice
paddy with soft sediments at the bottom. CNSC130322al:
mature, mounted on a slide, deposited at LEG.
Diagnosis. Length 20.19 mm, width at XI 0.61 mm, number
of segments 78.

Ventral chaetae in II, 5-6 per bundle, with slightly longer

A-C

Fig. 4. llyodrilus templetoni (Southern, 1909). A, Ventral chaeta Il; B, Ventral chaeta Ill; C, Ventral chaeta V; D, Reproductive
organs (a, vasa deferentia; b, prostate; c, penial sheath; d, atrium); E, Head plate of penial sheaths. Scale bars: A-C, E=1 um, D=5

um.

Korean name: '*®1 & 321 x] 5 o]
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upper tooth in anterior segments (Fig. 3A). Hair chaetae absent.
Clitellum is muff-shaped and extends from mid segment X
to the end of segment XII. Sexual organs in XI. Vasa defer-
entia coiled ducts, thin-walled inside, thick-walled outside
(Fig. 3B). Penial with truncated conical, thick-walled inside
with glandular cells (Fig. 3C).

Distribution. Europe, North Africa.

Remarks. Tubifex blanchardi bears a striking similarity to
T. tubifex. Until recently, T. blanchardi was regarded as an
ecological form of T. tubifex (Brinkhurst and Jamieson, 1971).
Tubifex tubifex has hair chaeta and pectinate, but T. blanch-
ardi only have bifid chaetae in the dorsal chaetal bundles
(Marotta et al., 2009). These external morphological differ-
ences enabled us to discriminate this species from 7. tubifex,
although male reproductive organs are similar in these spec-
ies. This is the first report of this species from Korea.

*Genus Ilyodrilus Eisen, 1879

Ilyodrilus templetoni (Southern, 1909) (Fig. 4A - E)
Tubifex templetoni Southern, 1909: 140, P1. VIII, fig. 6a-e;
Friend, 1912: 292; Lastockin, 1927: 67; Brinkhurst, 1962:
326, fig. In; 1963: 23; 1965: 124, fig. 2e—g; Cekanovska-
ya, 1962: 275; Hrabé, 1962: 308; Kennedy, 1964: 228.
Tubifex templetoni var typical Brinkhurst, 1963: 37, fig. 9d.
Tubifex templetoni var walshi Brinkhurst, 1963: 42, fig. 9c;
1966: 736, fig. 1j-1.
Ilyodrilus temletoni (Southern). Hrabé, 1966: 61, figs. 9-20.

Material examined. All specimens were collected from Sin-
seong-ri, Hansan-myeon, Seocheon-gun, Chungcheongnam-
do, Korea, 36°4'6.54"'N, 126°51'42.94"'E, 22 Mar 2013 (col-
lector Lee J). The sampling site was a narrow ditch of rice
paddy with soft sediments at the bottom. CNSC130322b1,
CNSC130322b2: immature (we observed sexual organs as
formation of sexual organs was in progress), mounted on
slides, deposited at LEG. KOSPIV0000193718: immature,
preserved in 70% ethanol, deposited at NIBR.

Diagnosis. Length 6.99-15.70 mm, width at XI 0.36-0.42
mm, number of segments 102-121.

Ventral chaetae with the upper tooth slightly longer and
thinner than the recurved lower tooth with no intermediate
tooth, 2-5 per bundle (Fig. 4A—C). Vasa deferentia as long
as the atrium. Chitinous penial sheath long, conical in their
expanded proximal end in X, disto-lateral opening (Fig. 4D,
E). Penial chaetae absent, no spermatozeugmata.
Distribution. Europe, North America, Asia, South Africa.
Remarks. Ilyodrilus templetoni is morphologically similar to
Varichaetadrilus harmani, T. tubifex and Tasserkidrilus spec-

Four Tubificid Oligochaete Species from Korea

ies, but they can be identified based on the shape of penial
sheath. Tubifex tubifex has tub-shaped sheaths, V. harmani
has medially narrowed sheaths, and Tasserkidrilus 11 species
has long and conical sheaths. The sheaths of I. templetoni are
long and conical like Tasserkidrilus species. However, the
proximal end of sheaths is slightly expanded (Fig. 4E), which
was suggested as the diagnostic character of I. templetoni as
well as the characteristic shape of ventral chaetae (Fig. 4A-
C) in a previous study (Haaren and Soors, 2013). This spec-
ies inhabits eutrophic, static, and flowing waters (Uzunov et
al., 1988). This is the first report of this species in Korea.

ACKNOWLEDGMENTS

Financial support was provided by the National Institute of
Biological Resources (NIBR) of Ministry of Environment,
KOREA (NIBR No. 1834-302 and 2013-02-001). It was also
supported by the BK21 Plus funded by the Ministry of Edu-
cation, Korea (31Z220130012990).

REFERENCES

Bae YJ, Lee BH, 2001. Human impacts on stream ecosystems
and freshwater arthropods in Korea. Korean Journal of Ento-
mology, 31:63-76 (in Korean with English summary).

Beddard FE, 1895. A monograph of the order of Oligochaeta.
Clarendon Press, Oxford, pp. 1-769.

Bretscher K, 1900. Sudschweizerische Oligochaeten. Revue
Suisse de Zoologie, 8:435-458.

Bretscher K, 1905. Beobachtungen uiber die Oligochaeten der
Schweiz. Revue Suissse de Zoologie, 13:663-677.

Brinkhurst RO, 1962. A check-list of the British Oligochaeta.
Proceedings of the Zoological Society of London, 138:317-
330.

Brinkhurst RO, 1963. Taxonomical studies on the Tubificidae
(Annelida, Oligochaeta). Internationale Revue der Gesamten
Hydrobiologie und Hydrographie, Systematische Beihefte,
2:1-89.

Brinkhurst RO, 1965. Studies on the North American aquatic
Oligochaeta. II. Tubificidae. Proceedings of the Academy
of Natural Sciences of Philadelphia, 117:117-172.

Brinkhurst RO, 1986. Guide to the freshwater aquatic microdrile
Oligochaetes of North America. Canadian Special Publica-
tion of Fisheries and Aquatic Sciences 84. Department of
Fisheries and Oceans, Ottawa, pp. 1-259.

Brinkhurst RO, Jamieson GBM, 1971. Aquatic Oligochaeta of
the world. Oliver and Boyd, Edinburgh, pp. 1-860.

Brinkhurst RO, Kennedy CR, 1962. A report on a collection of
aquatic Oligochaeta deposited at the University of Neuchatel

Korean name: "*2}-2- 3 %] &) o] &, 28l Z- B2t FA 2] 2] o]

Anim. Syst. Evol. Divers. 30(4), 240-247

245



Jeounghee Lee, Jongwoo Jung

by Dr. E. Piguet. Bulletin de la Société Neuchateloise des
Sciences Naturelles, 85:183-189.

Caramelo C, Martinez-Ansemil E, 2012. Microscopic anatomy
of aquatic Oligochaetes (Annelida, Clitellata): a zoological
perspective. Current Microscopy Contributions to Advances
in Science and Technology, 5:21-27.

Cekanovskaya OV, 1962. Vodnje maloscetnikovje cervi fauni
SSSR [The aquatic Oligochaeta of USSR]. Akademii Nauk
Soyuza Sovetskikh Sotsialisticheskikh Respublik (Seriya
Biologiya) Zoologicheskogo Instituta, Russia, Leningrad,
Opred Faune SSSR, 78:1-411.

Cernosvitov L, 1938. The Oligochaeta. pp. 535-550. In R Wash-
bourn and RF Jones, Report of the Percy Sladen Expedition
to Lake Huleh; a contribution for the study of the fresh wa-
ters of Palestine. Annals and Magazine of Natural History
Series II, 2:517-560.

Claparede E, 1862. Recherches anatomique sur les Oligochaetes.
Memoires de la Société de Physique et d’Histoire Naturelle
de Geneve, 16:217-291.

Eisen G, 1879. Preliminary report on genera and species of Tub-
ificidae. Bihang till Kungliga Svenska Vetenskapsakademien
Handlingar, 5:1-25.

Eisen G, 1886. Oligochaetological researches. XX. Report to
U.S. Commission of Fish and Fisheries.

Erséus C, 1994. The Oligochaeta. In: Taxonomic atlas of the
Santa Maria Basin and western Santa Barbara Channel. Vol.
4. The Annelida Part 1. Oligochaeta and Polychaeta: Phyllo-
docida (Phyllodocidae to Paralacydoniidae) (Eds. Blake JA,
Hilbig B). Santa Barbara Museum of Natural History, Santa
Barbara, CA, pp. 5-38.

Friend H, 1912. British Tubificidae. Journal of Royal Microsco-
pical Society, 32:265-293.

Galloway TW, 1911. The common fresh-water Oligochaeta of
the United States. Transactions of the American Microscopi-
cal Society, 30:285-317.

Haaren TV, Soors J, 2013. Aquatic Oligochaeta of the Netherl-
ands and Belgium: identification key to the Oligochaetes.
KNNYV Publishing, Zeist, pp. 170-171.

Han MS, Na YE, Bang HS, Kim MH, Kim MK, Roh KA, Lee
JT, 2007. The fauna of aquatic invertebrates in paddy field.
Korean Journal of Environmental Agriculture, 26:267-273
(in Korean with English summary).

Hrabé S, 1950. Oligochaeta from the Caspian Sea. Acta Acade-
miae Scientiarum Naturalium Moravo-Silesiacae, 22:251-
290 (in Czech, with Russian and English summaries).

Hrabé S, 1954. Kl1& k uréani zviieny CSR [key to the Czecho-
slovak fauna], 1. CSAV, Praha, pp. 1-540 (in Czech).

Hrabé S, 1962. Oligochaeta limicola from Onega Lake collected
by Mr. B.M. Alexandrov. Spisy Pfirodovedecke of the Fa-
kulty of Science at J.E. Purkyné University, Ceskoslovensko,
Brno, 17:277-334.

Hrabé S, 1966. New or insufficiently known species of the fam-
ily Tubificidae. Publications of the Fakulty of Science at
J.E. Purkyné University, Brno, Ceskoslovensko, Brno, 470:
57-71.

246

Jaroschenko MF, 1948. Oligochaeta. Dneprobugskogo limana.
Nauchnye Zapiski Moldavsk Nauchoissled Akademia Nauk
Soyuza Sovetskikh Sotsialisticheskikh Respublik, 1:57.

Jaweir HJ, 2011. A new record of three tubificid species (Anne-
lida: Oligochaeta) from Al-Hawiezah marsh, Iraq. Mesopo-
tamian Journal of Marine Science, 26:114-121.

Juget J, 1957. Quelques aspects de la faune limicole des environs
de Saint-Jean-de-Losne Cote-d’Or. Travaux du Laboratoire
de Zoologie et de la Station Aquicole Grimaldi de la Faculte
des Sciences de Dijon, 22:1-28.

Juget J, 1958. Recherche sur la faune de fond du Léman et du lac
d’Annecy. Extrait des annales de la Station Centrale d’Hy-
drobiologie Appliquée, 7:9-95.

Kennedy CR, 1964. Studies on the Irish Tubificidae. Proceedings
of the Royal Irish Academy, Section B, 63:225-237.

Lamarck JB, 1816. Histoire naturelle des animaux sans vertebres
3. Verdiere, Paris, pp. 1-585.

Lastockin DA, 1927. Beitrage zur Oligochaeten fauna Russlands.
III. Fauna von Oligochaeta limicola. Izvestiya Ivanovo-Voz-
nesenskago Polylekhmicheskago Instituta, 10:65-76.

Lin KJ, Yo SP, 2008. The effect of organic pollution on the abun-
dance and distribution of aquatic Oligochaetes in an urban
water basin, Taiwan. Hydrobiologia, 596:213-223.

Malevitch JJ, 1957. Nekatorye novye dannye o tasprotranenii
maloschchetinkoveikh chervei (Oligochaeta) v SSSR. Trudy
Leningradskogo Obshchestva Estestvoispytatelei, 73:81-96.

Marotta R, Crottini A, Prada V, Ferraguti M, 2009. A morphol-
ogical reappraisal of Tubifex blanchardi Vejdovsky, 1891
(Clitellata: Tubificidae). Acta Zoologica, 90:179-188.

Michaelsen W, 1900. Oligochaeta. Das Tierreich, Lief 10. Verlag
von R. Friedlander und Sohn, Berlin, pp. 1-575.

Michaelsen W, 1914. Beitrage zur Kenntnis der Land- und Sus-
swasserfauna Deutsch-Sudwestafrikas. Ergebnisse der Ham-
burg deustsche-stidwestafrikanischen Studienreise 1911. L.
Friederichsen & Co., Hamburg, pp. 137-182.

Milbrink G, 1999. Distribution and dispersal capacity of the
Ponto-Caspian tubificid Oligochaete Potamothrix heuscheri
(Bretscher, 1900) in Scandinavia. Hydrobiologia, 406:133-
142.

Moszynska M, 1962. Skaposzezety Oligochaeta. Catalogus fau-
nae Poloniae, 11:1-69.

Park HJ, Timm T, Bae YJ, 2013a. Aquatic Oligochaete (Anneli-
da: Clitellata) fauna from the Jungnang Stream in Seoul,
Korea, with eight new Korean records. Korean Journal of
Ecology and Environment, 46:507-512.

Park HJ, Timm T, Bae YJ, 2013b. Taxonomy of the Korean
freshwater Oligochaeta (Annelida) with eight species new
to Korea. Entomological Research Bulletin, 29:180-188.

Piguet E, 1906. Oligochetes de la Suisse francais. Revue Suisse
de Zoologie, 14:389-398.

Piguet E, 1913. Notes sur les Oligochetcs. Revue Suisse de Zool-
ogie, 21:111-146.

Piguet E, Bretscher K, 1913. Oligochetes. Catalogue des inver-
tébrés de la Suisse. Georg & Cie, Geneve, pp. 7-214.

Rybka J, 1898. Contribution a la morphologie et la classification

Anim. Syst. Evol. Divers. 30(4), 240-247



du genre Limnodrilus Claparede. Memoires Societe Zoologi-
que de France, 11:376-392.

Schenkova J, HeleSic J, 2006. Habitat preferences of aquatic
Oligochaeta (Annelida) in the Rokttna River, Czech Repu-
blic: a small highland stream. Hydrobiologia, 564:117-126.

Smith SI, 1874. Sketch of the invertebrate fauna of Lake Supe-
rior. Report of the United States Fish Commission 1872~
1873, 2:690-707.

Sokolskaya NL, 1958. Freshwater microdrili in the region of the
Amur basin. Trudy Amurskii Ikhtiologicheskii Ekspediciji
1945-1949, 4:287-358.

Sokolskaya NL, 1961a. Material dealing with the freshwater Oli-
gochaete fauna of Kamchatka. Moskovskoe Obshchestvo
Ispytatelei Prirody, 66:54-79.

Sokolskaya NL, 1961b. Material on the fauna of freshwater mi-
crodrili in the Amur basin based on the joint Soviet-China
Amur Expedition 1957-58. Sbornik Trudov zoologichesko-
go Muzeya MGU, Moscow, 8:79-89.

Southern R, 1909. Contributions towards a monograph of the
British and Irish Oligochaeta. Proceedings of the Royal Irish
Academy, Section B, 27:119-182.

Stammer HJ, 1932. Die Fauna des Timavo. Ein Beitrag zur Ken-
ntnis der Hohlengewdsser, des Suiss- und Brackwassers im
Karst. Zoologisches Jahrbuch, Abteilung fur Systematik, 63:
521-656.

Anim. Syst. Evol. Divers. 30(4), 240-247

Four Tubificid Oligochaete Species from Korea

Timm T, 2013. The genus Potamothrix (Annelida, Oligochaeta,
Tubificidae): a literature review. Estonian Journal of Ecology,
62:121-136.

Uzunov J, Kosel V, Sladecek V, 1988. Indicator value of fresh-
water Oligochaeta. Acta Hydrochimica et Hydrobiologica,
16:173-186.

Vaillant L, 1890. Histoire naturelle des Annelés marins et d’eau
douce. 3. Lombriciensis, Hirudiniens, Bdellomorphes, Téré-
tulariens et Planariens. Libraire Encyclopédique de Roret,
Paris, pp. 1-454.

Vejdovsky F, 1884. System und morphologie der Oligochaeten.
Franz Rivnac, Prague, pp. 1-166.

Vejdovsky F, 1891. Note sur un Tubifex d’Algérie. Memoires
de la Société Zoologique Frangaise, 4:596-603.

Vejdovsky F, Mrazek A, 1902. Ueber Potamothrix (Clitellio?)
moldaviensis n. g., n. sp. Sitzungsberichte der koniglichen
Bohmischen Gesellschaft fur Wissenschaften Praha, 24:1.

Verrill AE, 1871. Notice of the invertebrate dredged in Lake Su-
perior in 1871. American Journal of Science and Arts, 2:449-
452.

Received May 14, 2014
Revised September 9, 2014
Accepted September 11, 2014

247



