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Preface

The biological resources include all the composition of organisms and genetic resources which 
possess the practical and potential values essential to human live.  Biological resources will be 
firmed competition of the nation because they will be used as fundamental sources to make highly 
valued products such as new lines or varieties of biological organisms, new material, and drugs.  
As the Nagoya Protocol was adopted in 2010 and entered into force in the 12th Conference of Par-
ties of the Convention on Biological Diversity (CBD) in 2014, it is expected that the competition 
to get biological resources will be much intensive under the rapidly changed circumstance on the  
access and benefic sharing of the genetic resources (ABS).  To cope with a new international para-
digm on all kinds of issues related to biological resources, the Ministry of Environment of Korea 
enacted a new law called ‘An act on access and benefit sharing of genetic resources’ on January 
17th, 2017.  

Each nation in the world is investigating and clearing information of native species within its ter-
ritory in order to secure its sovereignty rights over biological resources.  The National Institute of 
Biological Resources (NIBR) of the Ministry of Environment has published the ‘Flora and Fauna of 
Korea’ since 2006 to manage biological resources in comprehensive ways and to enhance national 
competitiveness by building up the foundation for the sovereignty over biological resources.  Pro-
fessional research groups consisting of professors and related experts of taxonomy examined sys-
tematically a total of 13,478 species for the past eight years to publish 163 volumes in both Korean 
and English versions, and two volumes of World Monograph covering 216 species of invertebrates.  
This year, 11 volumes of the Flora and Fauna of Korea in both Korean and English versions in-
cluding 858 species of invertebrates, insects, vascular plants, algae and fungi are additionally pub-
lished.  Flora and Fauna of Korea are the first professional records to describe all the species of the 
nation in a comprehensive way, and they would contribute to level up the taxonomic capacity.  

The NIBR will continue to publish flora and fauna of Korea that will contribute conservation and 
application of biological resources for successful implementation of the ABS protocol.  Finally, I 
would like to express my sincere appreciation to authors who spared no effort to publish the Flora 
and Fauna of Korea. 

	 Woonsuk Baek
	 President 
	 of National Institute of Biological Resources
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List of Taxa

Phylum Rotifera Cuvier, 1817
Class Eurotatoria De Ridder, 1957

Subclass Monogononta Plate, 1889
Superorder Gnesiotrocha Kutikova, 1970

Order Flosculariaceae Harring, 1913
Family Testudinellidae Bartoš, 1959

Genus Testudinella Bory de St. Vincent, 1826
Testudinella patina (Hermann, 1783)
Testudinella mucronata hauerensis Gillard, 1967

Superorder Pseudotrocha Kutikova, 1970
Order Ploima Hudson and Gosse, 1886

Family Brachionidae Wesenberg-Lund, 1899
Genus Brachionus Pallas, 1766

Brachionus quadridentatus quadridentatus Hermann, 1783
Brachionus urceolaris urceolaris Müller, 1773
Brachionus forficula Wierzejski, 1891

Genus Keratella Bory de St. Vincent, 1822
Keratella eichwaldi (Levander, 1894)

Genus Notholca Gosse, 1886
Notholca labis Gosse, 1887
Notholca liepetterseni Björklund, 1972
Notholca marina Focke, 1961

Genus Plationus Segers, Murugan and Dumont, 1993
Plationus patulus (Müller, 1786)

Genus Platyias Harring, 1913
Platyias quadricornis (Ehrenberg, 1832)

Family Dicranophoridae Harring, 1913
Genus Dicranophorus Nitzsch, 1827

Dicranophorus epicharis Harring and Myers, 1928
Dicranophorus forcipatus (Müller, 1786)

Family Euchlanidae Bartoš, 1959
Genus Dipleuchlanis de Beauchamp, 1910

Dipleuchlanis propatula (Gosse, 1886)

Family Lecanidae Bartoš, 1959
Genus Lecane Nitzsch, 1827

Lecane curvicornis (Murray, 1913)
Lecane ungulata (Gosse, 1887)
Lecane bulla (Gosse, 1851)
Lecane quadridentata (Ehrenberg, 1830)
Lecane stenroosi (Meissner, 1908)
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Family Lepadellidae Harring, 1913
Genus Lepadella Bory de St. Vincent, 1826

Lepadella ovalis (Müller, 1786)

Family Mytilinidae Harring, 1913
Genus Mytilina Bory de St. Vincent, 1826

Mytilina acanthophora Hauer, 1938
Mytilina mucronata mucronata (Müller, 1773)
Mytilina ventralis (Ehrenberg, 1830)

Family Trichocercidae Remane, 1933
Genus Trichocerca Lamarck, 1801

Trichocerca bicristata (Gosse, 1887)
Trichocerca rattus (Müller, 1776)

Subclass Bdelloidea Hudson, 1884
Order Adinetida Melone and Ricci, 1995

Family Adinetidae Hudson and Gosse, 1886
Genus Adineta Hudson and Gosse, 1886

Adineta barbata Janson, 1893
Adineta vaga minor Bryce, 1893
Adineta steineri Bartoš, 1951
Adineta gracilis Janson, 1893

Genus Bradyscela Bryce, 1910
Bradyscela clauda (Bryce, 1893)
Bradyscela granulosa de Koning, 1947
Bradyscela hoonsooi Song and Min, 2015

Order Philodinavida Melone and Ricci, 1995
Family Philodinavidae Harring, 1913

Genus Henoceros Milne, 1916
Henoceros falcatus (Milne, 1916)

Genus Philodinavus Harring, 1913
Philodinavus paradoxus (Murray, 1905)

Order Philodinida Melone and Ricci, 1995
Family Philodinidae Bryce, 1910

Genus Ceratotrocha Bryce, 1910
Ceratotrocha cornigera (Bryce, 1893)

Genus Dissotrocha Bryce, 1910
Dissotrocha aculeata aculeata (Ehrenberg, 1832)
Dissotrocha aculeata reversa Bērzinš, 1982
Dissotrocha macrostyla (Ehrenberg, 1838)
Dissotrocha spinosa (Bryce, 1892)

Genus Embata Bryce, 1910
Embata laticeps (Murray, 1905)
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Introduction

Monogonont rotifers inhabit various freshwater and brackish habitats from temporary rain pools 
and ditches to swamps, lakes, ponds, reservoirs, rice paddies and mountain streams.  They also 
have various habitat preferences.  They can be planktonic, benthic or periphytic, inhabiting the litto-
ral or limnetic zones in lake or the pool zone in streams.  Although rotifers are primarily free-living 
animals, there are a few species truly parasitic, such as Pleurata trypeta (Harring and Myers, 1922) 
and Proales parasita (Ehrenberg, 1838).  Many free-living rotifers live as commensals or epizoics on 
a wide variety of freshwater invertebrates, especially crustaceans (Pennak, 1978).  Aside from the 
majority of monogononts living in the open water, some families including the Dicranophridae 
occur in the wet interstices of sand and soil in the benthic zone as well as in the terrestrial habitats 

(De Smet, 1997).  Furthermore, some monogononts are living in water film covering damp mosses, 
lichens and leaf litter (Song, 2014, 2015).

Rotifers are one of the principal components of freshwater zooplankton communities along with 
protozoans and microcrustaceans.  Since their reproductive rates are fastest for any metazoan, they 
can populate vacant niches with extreme rapidity, convert primary (algal and bacteria) production 
into a form usable for secondary consumers (insect larvae and fish fry) with remarkable efficiency, 
producing up to 30% of the total plankton biomass (Nogrady, 1993).

All freshwater rotifers are either purely parthenogenetic or produce males for a brief period each 
year or season.  Therefore, male rotifers are hardly ever caught or observed.  Ploimate females have 
only one ovary, and they reproduce exclusively by parthenogenesis during the greater part of the 
year.  These females are said to be amictic (2n), and produce amictic eggs (2n).  When there are severe 
changes in the factors of the environment, mictic females (2n) appear and produce mictic eggs (n).  
In contrast to amictic females, the mictic females can be impregnated by the males (n).  If fertilized, 
mictic eggs become resting eggs (2n), which are thick-shelled and highly resistant to adverse envi-
ronmental conditions.  If not fertilized, deposited mictic eggs hatch into males.  Under natural con-
ditions, there are usually only one or two mictic generations per year, whereas there may be up to 
20 or 40 amictic generations (Pennak, 1978).

The study of Korean rotifers was begun by Hada (1936), who reported 14 species of monogononts 
for the first time in the process of a faunal study of Seoho in Suwon.  Thereafter, studies on this taxon 
have been continued by Yamamoto (1953), Turner (1986), Kim and Park (1969), Cho et al. (1978) and 
many others.  Song (1989) made a list of Korean freshwater monogononts which have been reported 
until 1988.  However, most of species in this list have resulted from limnological and ecological re-
searches.  The taxonomic study on Korean freshwater monogononts has been started by Song and 
Kim (1989), who reported 17 species of monogononts including 3 new records.  Since Song and Kim 

(1989), 15 more monogononts have been recorded from the Korean fauna (Kim et al., 1991; Song, 
2014, 2015; Song and Kim, 1992; Song and Jin, 2000).

Morphology and taxonomic characters of monogononts

The body of a monogonont rotifer consists of three major parts: head, trunk and foot.

1.  Trunk and lorica (Fig. 1A)
The body of monogononts is usually elongated and cylindrical, though it can have a diverse 
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range of shapes including spindle, sack, bell, shield, and so on.  Their body can be dorsoventrally 
or laterally flattened or not flat at all.  Rotifers have a syncytial integument or body wall containing 
a filamental layer of varying thickness (intracytoplasmic lamina), which is called a lorica (Nogrady, 
1993).  While the lorica development varies between taxa or even within a taxon, rotifers are usually  
divided into two groups, loricates with thick, rigid and sculptured lorica and illoricates with thin 
and flexible lorica.  The morphology and structure of the lorica, such as overall shape, patterns or 
ornamentation on the dorsal plate, absence or presence of spines and projections, number, shape 
and location of spines and processes are important for identification in some genera.

2.  Head and corona (rotatory organ, wheel-organ) (Fig. 1B)
A ciliated region at anterior, ventral or oblique surface of the head is called the corona, which is 

one of the distinctive features of rotifers and gave this group its name, ‘Rotifera’.  The corona is 
used in locomotion and food gathering (Nogrady, 1993).  The corona is composed of a circumapical  
band of varying width, the buccal field (buccal area) surrounding the mouth and an apical field, 
which is a top area of head and either bare or studded with tufts of cilia (Ruttner-Kolisko, 1974).  
The ciliary row at the anterior margin of the circumapical band is defined as the trochus and the 
ciliary row at the posterior margin as the cingulum (Koste and Shiel, 1987).

3.  Foot and toe (Fig. 1A)
Some monogononts don’t have foot, while the others have foot which is either pseudosegmented 

or wrinkled hose-shaped.  The pseudosegmented foot moves telescopically, and the hose-shaped 
foot is very flexible.  The foot extends into 1-4 toes in various number and shape.  Some genera 
have very narrow and sharp claws at the end of toes.  Most rotifers with a foot and toes have pedal 
glands in the base of the foot or in the posterior part of the trunk.  Pedal glands open via ducts at 
the tips or the bases of toes (Pennak, 1978).

4.  Trophi (jaws) (Fig. 2)
One of the universal and distinctive features of rotifers is the part of muscular pharynx (mas-

tax) possessing a complex set of hard jaws, called trophi (Nogrady, 1993).  The trophi consist of 
one median piece (fulcrum) and three paired lateral pieces (unci, manubria, rami), all of which are 
morphologically variable and can be highly specialized depending on the mode of life and special 
feeding habits of each group.  The trophi structure is essential to identification of most of the fam-
ilies and sometimes, species of some genera.  Seven basic types of trophi are recognized according 
to the relative development and specialization of their parts (Ruttner-Kolisko, 1974; Pennak, 1978).

Malleate: All 4 parts present.  The trophi work by gripping and grinding, crushing the foot parti-
cles between unci and rami.

Ramate: All parts of the trophi are reduced except the semicircular unci, which have opposing 
linear teeth.  This trophi is specialized for grinding and mostly found in bdelloids.

Malleoramate: This type is similar to the ramate trophi, but the first few ventral teeth are highly 
developed and detached, while the remaining teeth are progressively smaller striations.  The ful-
crum is small.

Uncinate: Only unci and rami are well developed and unci with few teeth.  This type is found 
only in Collothecidae and specialized for tearing.

Virgate: All parts are present.  Fulcrum and manubria are long, often asymmetrical.  Rami are 
pointed and unci are only slightly toothed.  This type is specialized for piercing and sucking, and 
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common in Notommatidae, Trichocercidae, Gastropodidae and Synchaetidae.
Incudate: All parts are reduced except the forceplike projectile rami.  Seizing type of trophi for 

predatory rotifers such as Asplanchna species.
Forcipate: The rami are usually armed with small teeth and work like a large pincers.  The trophi 

can sometimes be protruded for half their length and specialized for capturing and tearing the prey.

Fig. 1.  A. General morphology of monogonont rotifers (cited from Pennak, 1978; Stemberger, 1979): 
a. Loricates; b. Illoricates.  B. Basic pattern of the corona and other organs of the head (cited from 
Koste and Shiel, 1987).
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Fig. 2.  Trophi types with accessory parts (cited from Koste, 1978; Stemberger, 1979).  1. basic struc-
ture of trophi; 2. malleate trophi; 3. ramate trophi; 4. malleoramate trophi; 5. uncinate trophi; 6. vir-
gate trophi; 7. incudate trophi; 8. forcipate trophi.  A: alula; F: fulcrum; I: intramalleus; M: manubri-
um; PU: preuncus; R: ramus; SM: supramanubrium; U: uncus.
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Materials and Methods

The monogononts examined in this study consist of the specimens collected from 29 sites of fresh-
water and brackish water regions in Korea from February 22, 1988 to October 17, 1999 (Fig. 3A).  
Collections were made with a conical plankton net (pore size: 25 μm and 100 μm).  For loricates, all 
samples were fixed with 7-8% formalin.  For observation of foot and corona, narcotizing step with 
about 5% alcohol was carried out before fixation.  All samples were preserved in 5% formalin with 
2% glycerin and a little eosin.  Liquid mounting method (Stemberger, 1979) was used for micro-
scopic observation.  For trophi observation, Stemberger (1979) was referred to.  Examination was 
conducted at × 100 or × 400 magnification of light or phase-contrast microscope.  Drawings and 
measurements were made with a camera lucida and photographs.

The bdelloids examined in the present study consist of the specimens extracted from mosses, li-

Fig. 3.  Maps of the sampled localities.  A. Sampled sites for monogononts.  1. Hwajinpo, 2. Song-
jiho, 3. Yeongnangho, 4. Uiamho, 5. Sacheon-myeon (Myeongju-gun), 6. Gyeongpoho, 7. Palgong-
san, 8. Wachon-myeon (Gyeongsan-gun), 9. Uponeup, 10. Junamji, 11. Gojeon-myeon (Hadong-gun), 
12. Seolcheon-myeon (Namhae-gun), 13. Seguji (Dolsan-eup), 14. Musam-dong (Yeocheon-gun), 15. 
Mundeok-myeon (Boseong-gun), 16. Songho-ri (Haenam-gun), 17. Naedong reservoir (Yeongam-
gun), 18. Haseo-myeon (Buan-gun), 19. Jiseog-ri (Yesan-gun), 20. Sindae-dong (Pyeongtak-gun), 
21. Geumgang reservoir (Anseong-gun), 22. Doil reservoir (Dowon-dong), 23. Changneungcheon 

(Seoul), 24. Paldangho (Gyeonggi-do).  B. Sampled sites for bdelloids.  1. Garibong, 2. Jeombong-
san, 3. Yangyang, 4. Eoseonjeon, 5. Yongyeonsa valley, 6. Sagimak, 7. Sageunjin, 8. Daegwallyeong, 9. 
Gangneung-Wonju National University campus, 10. Wangsan, 11. Chilseongsan, 12. Jabyeongsan, 
13. Donghae University, Donghae-si, 14. Bichyeon valley, 15. Chodang cave area, 16. Gariwangsan, 
17. Taebaeksan, 18. Uljin.

A

CHINA
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Gangwon-do
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chens, forest litter, leaf litter from streams, bed sediments of streams and those obtained from a 
lake.  Samples have been collected from 23 localities in Gangwon-do, Gyeongsangbuk-do, Chung
cheongbuk-do, Chungcheongnam-do and Jeju-do during the period from November 1994 to Sep-
tember 2014 (Fig. 3B).  Bdelloid samples were prepared, observed, drawn and measured as previ-
ously described (Song and Kim, 2000; Song, 2014).

The classification scheme is based on Melone and Ricci (1995) for bdelloids, and Segers (2002) for 
monogononts.
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Taxonomic Notes

Phylum Rotifera Cuvier, 1817
Yun-hyeong-dong-mul-mun (윤형동물문)

Key to the classes of phylum Rotifera

1.  Obligatory sexual, corona rudimentary, trophi fulcrate ·················································· Pararotatoria
-  Not obligatory sexual, corona usually well developed, trophi otherwise ······················· Eurotatoria

Class Eurotatoria De Ridder, 1957
Jin-yun-chung-gang (진윤충강)

With an ovary or two ovaries.  Not obligatory sexual.  Trophi not fulcrate.  Corona usually well 
developed.

Key to the subclasses of class Eurotatoria

1.  Paired ovaries ····························································································································  Bdelloidea
-  Single ovary ························································································································· Monogononta

Subclass Monogononta Plate, 1889
Dan-so-a-gang (단소아강)

With a single ovary with a vitellarium.  Males are structurally reduced and ephemeral.  Trophi 
not ramate.  Lorica or secreted tube present or absent.  Corona varies considerably.

Key to the superorders of subclass Monogononta

1.  Trochus is derived from an anterior part of the mouth region ······································ Pseudotrocha
-  Trochus is derived from the anterior ring of the circumapical band ····························  Gnesiotrocha
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Superorder Gnesiotrocha Kutikova, 1970
Cham-seom-mo-gwan-sang-mok (참섬모관상목)

Key to the orders of superorder Gnesiotrocha

1.  Trophi malleoramate.  Corona with trochus ································································· Flosculariaceae
-  Trophi uncinate.  Corona a modified funnel with setae.  Usually sessile ·················  Collothecaceae

Order Flosculariaceae Harring, 1913
So-hwa-yun-chung-mok (소화윤충목)

Families  5 (4 in Korea).

Family Testudinellidae Bartoš, 1959
Jeop-si-yun-chung-gwa (접시윤충과)

Type genus:  Testudinella Bory de St. Vincent, 1826.

Genera  3 (1 in Korea).

Genus Testudinella Bory de St. Vincent, 1826
Jeop-si-yun-chung-sok (접시윤충속)

Lorica dorsoventrally flatted; lorica oval, elliptical or round.  Anterior margin of dorsal plate 
arched, multilobed or with a sharp projection.  Corona Hexarthra type.  Foot ringed hose-shaped 
and ending in a ciliated disc.  Foot opening located in the middle of ventral plate.  Malleoramate 
trophi.

Type species:  Brachionus clypeatus Müller, 1786.

Species  40 (4 in Korea).

Key to the species of genus Testudinella

1.  Anterodorsal margin arched and trilobed ·················································································  T. patina
-  Anterodorsal margin with a sharp and long projection medially ················  T. mucronata hauerensis
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1.  Testudinella patina (Hermann, 1783) (Fig. 4A)
Bo-tong-jeop-si-yun-chung (보통접시윤충)

Pterodina trilobata Anderson and Shephard, 1892, p. 79, pl. 12, fig. 7.
Testudinella trilobata: Harring, 1913, p. 100.
Testudinella patina f. trilobata: Koste, 1978, p. 527, t. 195, 1c; Song and Kim, 1989, pp. 141, 142, fig. 2A, 

B.

Lorica circular or more or less elliptical in outline; ratio of lorica length to its width less than 4/3; 
dorsoventrally flattened; cross section crescent-shaped and slightly bulging at ventral part.  Foot 
opening rimmed, circular, in 2/3 of median line of ventral side from the top.  Anterodorsal margin 
arched and with a semicircular projection, giving it trilobed appearance.  Anteroventral margin 
sharply pointed V-shaped and with convex sides.  Two eyes red.  Yolk gland (vitellarium) broad 
and horseshoe-shaped.  Lorica length μm, lorica width 110-205 μm.  Foot opening length 20-33 
μm.

Distribution:  Cosmopolitan.
Korea:  GN.
Specimens examined:  7 specimens (Oesongneup, Haman-gun, Gyeongsangnam-do: 27.vi.1998); 

5 specimens (Jillalleup, Haman-gun, Gyeongsangnam-do: 27.vi.1988); 10 specimens (Uponeup, 
Changnyeong-gun, Gyeongsangnam-do: 26.vi.1988); 21 specimens (Junamji, Uichang-gun, Gyeong
sangnam-do: 2.x.1988).

Remarks:  The shape of the lorica is highly variable in the genus Testudinella.  The congeners of 
Testudinella are usually arranged into 4 groups, patina, clypeata, parva and truncata group.  The spe-
cies of patina group share the following characteristics: (1) The lorica is rather circular and the ratio 
of length/width is less than 4/3, (2) Foot opening is circular and located in the middle of lorica, and 
(3) Lateral antennae are in the middle of lorica (Ruttner-Kolisko, 1974).  Even in the patina group, 
the shape of anterior margin of dorsal plate is very variable.  T. patina is a typical form of patina 
group, and has an arched and trilobed anterior margin (Koste, 1978).

This species is warm-stenothermic, benthic and found amonst plants.

2.  Testudinella mucronata hauerensis Gillard, 1967 (Fig. 4B)
Ha-u-eo-chang-kkeut-jeop-si-yun-chung (하우어창끝접시윤충)

Testudinella hauerensis Gillard, 1967, pp. 16, 17, figs. 23, 24.
Testudinella mucronata hauerensis: Koste, 1978, p. 528, t. 194: 6; Song and Kim, 1989, p. 142, fig. 2C, D.

Body loricate.  Lorica circular or more or less elliptical in outline; dorsoventrally flattened; ratio 
of lorica length to its width less than 4/3; cross section crescent-shaped, slightly bulging at ventral 
part.  Foot opening circular, about 20-25 μm, with cuticular flange, and in 2/3 of median line of 
ventral plate.  Anterodorsal margin wholly passing over ventral margin and with a sharp and long 
projection about 10-17 μm long; both sides of the projection slightly swollen.  Anteroventral mar-
gin shallow, sharply pointed V-shaped and with convex sides.  Two eyes red.  Yolk gland (vitellari-
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um) horseshoe-shaped.  Lorica length about 144-177 μm, its width about 115-131 μm.

Distribution:  Cosmopolitan.
Korea:  GN.
Specimens examined:  48 specimens (Junamji, Uichang-gun, Gyeongsangnam-do: 14.iv.1988).
Remarks:  This subspecies is rather smaller than other congeners of Testudinella.  It is distin-

guished from T. mucronata (Gosse, 1886) by the shape of anterior margin of dorsal plate.  Both sides 
of the median projection are slightly swollen in the anterodorsal margin of T. mucronata hauerensis, 
while the anterodorsal margin of T. mucronata is simply arched with median projection.

This species is stenothermic, benthic and found amonst plants.

Fig. 4.  Testudinella patina.  A. ventral view.  Testudinella mucronata hauerensis.  B. ventral view.  Plationus 
patulus.  C. dorsal view; D. ventral view.  Scales: 50 μm.
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Superorder Pseudotrocha Kutikova, 1970
Wi-seom-mo-gwan-sang-mok (위섬모관상목)

Order Ploima Hudson and Gosse, 1886
Yu-yeong-mok (유영목)

Body loricate or illoricate.  Corona consists of a pseudotrocha divided by a buccal field.  With or 
without a foot.  Mouth in a funnel-shaped buccal field or in an oblique ciliated ventral field.  Trophi 
malleate, virgate, forcipate, cardate or incudate.

Families  21 (16 in Korea).

Key to the families of order Ploima

1.  Body illoricate, with forcipate trophi ·········································································· Dicranophoridae
-  Body loricate ··············································································································································· 2
2.  With malleate trophi ·································································································································· 3
-  With virgate and asymmetrical trophi ············································································  Trichocercidae
3.  Lorica without any sulcus ························································································································· 4
-  Lorica with more than one sulcus ··········································································································· 5
4.  Head shield present ·············································································································· Lepadellidae
-  Head shield absent ···············································································································  Brachionidae
5.  Sulcus lateral ··············································································································································· 6
-  Sulcus mediodorsal ·················································································································  Mytilinidae
6.  Foot projecting between dorsal and ventral plate ····························································· Euchlanidae
-  Foot projecting through ventral plate ····················································································· Lecanidae

Family Brachionidae Wesenberg-Lund, 1899
Wan-mi-yun-chung-gwa (완미윤충과)

Only trunk loricate.  Lorica with or without anterior spines.  Corona Brachionus type.  With or 
without a foot.  Foot jointed or ringed hose-shaped.  Malleate trophi.

Type genus:  Brachionus Pallas, 1766.

Genera  7 (7 in Korea).

Key to the genera of family Brachionidae

1.  Foot present ················································································································································· 2
-  Foot absent ·················································································································································· 4
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2.  Foot retractile, ringed and hose-shaped ················································································  Brachionus
-  Foot jointed with 1-4 segments ··············································································································· 3
3.  ‌�Anterodorsal margin with 2-6 spines and a pair of spines at the posterior end; two or more 

spines around foot opening ········································································································  Plationus
-  ‌�A pair of blunt spines on anterodorsal margin and a pair of pointed spines on the posterior mar-

gin; foot opening without spines ·································································································· Platyias
4.  Dorsal plate with facets; 1, 2 or no posterior spines ································································  Keratella
-  ‌�Dorsal plate with longitudinal striations; no posterior spine or with a blunt process medially ······ 

·························································································································································· Notholca

Genus Brachionus Pallas, 1766
Wan-mi-yun-chung-sok (완미윤충속)

Lorica with swollen dorsal and flat ventral plates.  Dorsal plate usually with 2, 4 or 6 anterior 
spines.  Anterior margin of ventral plate wavy and usually without spines.  Foot ringed hose-
shaped, retractile and ending in two conical toes.  Foot opening mostly terminal.  Corona with five 
distinct lobes and sensory bristles.  Malleate trophi.

Type species:  Brachionus calyciflorus Pallas, 1766.

Species  55 (17 in Korea).

Key to the species of genus Brachionus

1.  ‌�Anterodorsal margin of lorica with 4 spines; anterolateral spines longer than median ones; pos-
terocaudal spines long, thick and with knee-like swellings on inner sides ·······················  B. forficula

-  Anterodorsal margin of lorica with 6 spines ·························································································· 2
2.  ‌�Foot opening with tubular sheath; posterocaudal spines as long as 1/3 of total length and paral-

lel to body axis ·······················································································  B. quadridentatus quadridentatus
-  Foot opening without tubular sheath; posterocaudal spines absent ··············· B. urceolaris urceolaris

3.  Brachionus quadridentatus quadridentatus Hermann, 1783 (Fig. 5)
Yeom-so-meo-ri-wan-mi-yun-chung (염소머리완미윤충)

Brachionus quadridentatus Hermann, 1783, p. 47, t. 2, fig. 9; Ahlstrom, 1940, pp. 165-167, pl. 11, fig. 
9, pl. 12, figs. 1-9, pl. 13, fig. 3; Gillard, 1948, pp. 203-205, pl. 3, fig. 3a-c; Yamamoto, 1949a, p. 93, 
fig. 11a-f; Tan and Perng, 1976, p. 19, figs. 31, 32; Mamaril and Fernando, 1978, pp. 123, 124, figs. 
44, 45; Pontin, 1978, p. 54, fig. 44; Koste and Shiel, 1987, p. 977, figs. 12, 16.

Brachionus quadridentatus quadridentatus: Koste, 1978, p. 73, t. 11: 4a, b; Abb. 32a.

Lorica firm and trapezoidal in frontal view; finely granulated.  Anterodorsal margin with six 
spines, of which two median ones longest (53-80 μm), curving outward and two submedian ones 
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shortest.  Anterolateral spines (21-30 μm) as long as about 2/5 of median spines.  Anterior mar-
gin of ventral plate wavy and with a shallow U-shaped depression medially.  Two posterocaudal 
spines (76-110 μm), parallel to body axis, 1/3 of total length.  Posteroventral portion of lorica pro-
longed into tubular sheath around base of foot; asymmetrical and 32-43 μm long.  Lorica length in-
cluding spines 205-340 μm.  Lorica width 61-207 μm.  Foot hose-shaped, ringed and retractile; dis-
tral part (40-50 μm) without rings and ending with two toes.  Toes truncated cone-shaped; ending 

Fig. 5.  Brachionus quadridentatus quadridentatus.  A. female; B. foot; C. dorsal view; D. ventral view.  
Scales: 50 μm.
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with pedal gland opening.  Single red eye in middle of corona.

Distribution:  Cosmopolitan.
Korea:  GN.
Specimens examined:  10 specimens (Oesongneup, Haman-gun, Gyeongsangnam-do: 27.vi.1988); 

2 specimens (Jillalleup, Haman-gun, Gyeongsangnam-do: 27.vi.1988); 9 specimens (Uponeup, 
Changnyeong-gun, Gyeongsangnam-do: 26.vi.1988); 9 specimens (Junamji, Uichang-gun, Gyeong-
sangnam-do: 2.x.1988).

Remarks:  Brachionus quadridentatus is a polytypic species because of the variability in the length 
and development of anteromedian and posterocaudal spines.  Both spines of B. quadridentatus  
quadridentatus are well developed and long.  B. quadridentatus quadridentatus is easily diagnosed by 
long posterocaudal spines which are parallel to body axis.

This species is warm-stenothermic and inhabits in littoral zone of freshwater habitats.  It was ob-
served in June and October at the lowland swamps in Gyeongsangnam-do.

4.  Brachionus urceolaris urceolaris Müller, 1773 (Fig. 6A, B)
Mul-byeong-wan-mi-yun-chung (물병완미윤충)

Brachionus urceolaris Müller, 1773, p. 131 (cited from Ahlstrom, 1940); Ahlstrom, 1940, pp. 171, 172, 
pl. 16, figs. 1-11; Gillard, 1948, pp. 205-207, pl. 4, fig. 2; Yamamoto, 1949a, p. 94, fig. 13; Tan and 
Perng, 1976, p. 19, fig. 33; Mamaril and Fernando, 1978, p. 124, figs. 4, 46; Pontin, 1978, p. 58, fig. 
47a, c.

Brachionus urceus: Rylov, 1935, pp. 62, 63, t. 7, fig. 59.
Brachionus urceolaris urceolaris: Koste, 1978, pp. 78, 79, t. 9: 3a-e; Abb. 30: a, 31; Koste and Shiel, 

1987, p. 985, fig. 19: 1.

Lorica smooth and truncated oval shape in dorsal or ventral view; dorsoventrally flattened; dor-
sal plate somewhat more swollen than ventral plate.  Lorica length 133-230 μm, and width 98-230 
μm.  Dorsal plate with six anterior spines, of which two median spines longest and highest; spines 
triangular.  V-shaped depression between the median spines deepest.  Ventral plate without any 
spines, arched and with median V-shaped depression.  Posterocaudal spine absent.  Foot opening 
without both spines and tubular sheath; with M-shaped aperture in dorsal plate and rather large 
oval aperture ventrally; either side extended and triangular pyramid-shaped.

Distribution:  Cosmopolitan.
Korea:  GN.
Specimens examined:  3 specimens (Jillalleup, Haman-gun, Gyeongsangnam-do: 22.ii.1988); 6 

specimens (Oesongneup, Haman-gun, Gyeongsangnam-do: 22.ii.1988); 10 specimens (Uponeup, 
Changnyeong-gun, Gyeongsangnam-do: 24.ii.1988); 13 specimens (Junamji, Uichang-gun, Gyeong-
sangnam-do: 15.iv.1988).

Remarks:  This is a benthic species and found among debris and plants in freshwater habitats.  
While this species is very similar to Brachionus quadridentatus species with smaller median anterior 
spines and without posterocaudal spines, it can be clearly distinguished from them by the absence 
of tubular sheath around foot opening.
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5.  Brachionus forficula Wierzejski, 1891 (Fig. 6C, D)
An-jjang-da-ri-wan-mi-yun-chung (안짱다리완미윤충)

Brachionus forficula Wierzejski, 1891, p. 51, fig. 3a; Rylov, 1935, p. 65, t. 8, fig. 67; Ahlstrom, 1940, pp. 
162, 163, pl. 7, fig. 8, pl. 20, figs. 1, 2; Tan and Pemg, 1976, p. 17, fig. 24; Yamamoto, 1949a, p. 95, 

Fig. 6.  Brachinus urceolaris urceolaris.  A. dorsal view; B. ventral view.  Brachionus forficula.  C. fe-
male; D. dorsal view.  Scales: 50 μm.
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fig. 17; Koste and Shiel, 1987, p. 988, fig. 20: 2a-e, 3a-c.
Brachionus forficula forficula: Koste, 1978, pp. 95, 96, t. 14: 7c, e.

Lorica truncated oval in outline and dorsoventrally flattened; surface finely granulated.  Lorica 
length 143-151 μm, and width 78-88 μm.  Anterodorsal margin with four bluntly pointed spines; 
lateral spines 13-16 μm long and 1.6-1.8 times as long as medians; median spines 8-9 μm long 
and with V-shaped depression between them.  Intermediates quite obliterate.  Two posterocaudal 
spines stout, thick, subequal, and with knee-like swellings on inner sides near the bases; curved 
inwardly, and tapering after the median swelling to blunt ends; right spines slightly longer (34-50 
μm) than left ones (29-40 μm).  Anteroventral margin arched and with a shallow median depres-
sion.  Posterior margin between posterocaudal spines convex.

Distribution:  Korea, Japan, Taiwan, Ceylon, Asia Minor, Africa, Eastern Europe.
Korea:  GN.
Specimens examined:  1 specimen (Junamji, Uichang-gun, Gyeongsangnam-do: 27.vi.1988); 1 

specimen (Junamji, Uichang-gun, Gyeongsangnam-do: 2.x.1988).
Remarks:  Brachionus forficula is a polytypic species including many subspecies and varieties de-

pending on the shape and development of the posterocaudal spines.  Brachionus forficula forficula 
has well developed posterocaudal spines with a knee-like swelling on each inner side near the base 

(Koste, 1978).
This is planktonic and stenothermic species.  It was found at Junamji in June and October.

Genus Keratella Bory de St. Vincent, 1822
Geo-buk-deung-yun-chung-sok (거북등윤충속)

Type species:  Brachionus quadratus Müller, 1786.

Species  45 (10 in Korea).

6.  Keratella eichwaldi (Levander, 1894) (Fig. 7A)
A-i-hi-bal-teu-geo-buk-deung-yun-chung (아이히발트거북등윤충)

Anuraea eichwaldi Levander, 1894, p. 62, pl. 3, fig. 41.
Anuraea cruciformis var. eichwaldi Levander, 1901 (cited from Ahlstrom, 1943).
Keratella cruciformis var. eichwaldi: Ahlstrom, 1943, p. 453, pl. 38, fig. 11; Yamamoto, 1952, p. 28, fig. 

72; Yamamoto, 1953, p. 156, pl. 1, figs. 14, 15; Yamamoto, 1960, p. 391, fig. 6A; Hada, 1939, p. 498, 
fig. 1.

Keratella cruciformis f. eichwaldi: Koste, 1978, p. 110, pl. 23, fig. 14.
Keratella eichwaldi: Koste and Shiel, 1987, p. 1006, fig. 29: 3.
Keratella cruciformis eichwaldi: Song and Kim, 1992, pp. 326-328, fig. 1e.
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Lorica subovate, compressed dorsoventrally, 145-158 μm long and 88-100 μm wide.  No poste-
rior spines.  Anterodorsal margin with 6 spines, which slightly divergent; 2 median spines longest 
and 2 lateral ones shortest.  Dorsal plate slightly granulated and with 2 pairs of large plaques along 
median line, which multiangular, symmetrical and extending about full length of lorica.  Trans-
verse ridge of antero- and posterocarinal plaques interrupted.  Lateral and caudal margins of lorica 
with 9 pairs of lateral and marginal plaques and 1 posteromedian remnant.  Anteroventral margin 
without spines, round and with shallow median notch.  Anteroventral margin arched and with a 
wide U-shaped depression medially.

Distribution:  Korea, China, Japan, Russia, Baltic Sea, Belgium, Sweden, the Arctic, Lithuania, 
and Nigeria.

Korea:  GW.
Specimens examined:  11 specimens (Yongrangho: 22.iv.1989); 20 specimens (Songjiho: 22.iv.1989); 

2 specimens (Gyeongpoho: 22.iv.1989).
Remarks:  According to Segers and De Smet (2008), this species is a Holarctic species.  The Holarc-

tic is the terrestrial ecozone that encompasses the majority of habitats found throughout the north-
ern continents of the world.  In Korea, this species has been reported from three brackish water 
lakes along the east coast.

Genus Notholca Gosse, 1886
kkot-ip-yun-chung-sok (꽃잎윤충속)

No foot.  Lorica usually oval to elongated, shield-shaped and dorsally curved; with 6 anterior 
spines of almost equal length; with or without posterior spines or processes; dorsal surface usually 
with longitudinal striations.  Corona Brachionus type, but with additional ventrolateral lobes.  Red 
cerebral eye present.  Malleate trophi.

Type species:  Brachionus striatus Müller, 1786.

Species  40 (4 in Korea).

Key to the species of genus Notholca

1.  ‌�Posterior end of lorica with a median process, which wider at distal end; no lateral spines on  
lorica ····························································································································································· 2

-  ‌�Posterior end of lorica without a median process; a lateral spine on each side of lorica ··················· 
···············································································································································  N. liepetterseni

2.  ‌�Lorica subcircular; median spines on anterodorsal plate as long as or shorter than anterolateral 
spines ················································································································································  N. labis

-  ‌�Lorica truncated oval and long; median spines on anterodorsal plate longer than anterolateral 
spines ············································································································································  N. marina
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7.  Notholca labis Gosse, 1887 (Fig. 7C, D)
Ip-sul-kkot-ip-yun-chung (입술꽃잎윤충)

Notholca labis Gosse, 1887c, p. 871, fig. 15; Koste and Shiel, 1987, p. 1013, fig. 33: 6a, b.
Notholca (Labis) labis: Gillard, 1948, p. 187, pl. II, fig. 11.
Notholca labis labis: Pejler, 1957, pp. 18-23; Björklund, 1972, pp. 45-47, fig. 1A-E, table 2D; Ruttner- 

Fig. 7.  Keratella eichwaldi.  A. dorsal view.  Notholca liepetterseni.  B. ventral view.  Notholca labis.  C, D. 
dorsal view.  Scales: A, B=10 μm, C, D=30 μm.
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Kolisko, 1974, p. 78; Koste, 1978, p. 121, t. 28, fig. 2A-E; Kim et al., 1991, p. 551, fig. 2.

Lorica subcircular; posterior part rather broader than anterior part; dorsoventrally flattened.  Lo-
rica 135-155 μm (except caudal extension) long, about 1.3 times as long as broad.  Dorsal plate of 
lorica with 6 short spines on anterior margin and one short caudal process at posterior margin; two 
median spines on anterior margin (10-12 μm) nearly equal to or slightly shorter than two lateral  
spines (12-15 μm); two submedian spines shortest (6-9 μm); lateral spines rather outwardly curved; 
median and submedian spines rather straight.  Anterior margin of ventral plate bilobed with wide 
V-shaped median depression; each lobe with a shallow median depression.  Posterior margin of 
ventral plate rather flat.  Posterior margin of dorsal plate with a short and blunt caudal extension 
medially; shape, length and width of caudal extension somewhat variable (Fig. 8A, B); length about 
3-5 μm, width about 5-6 μm; posterior margin of caudal extension straightly cut off or slightly 
rounded.

Distribution:  Korea, North and South America, the Oriental Region, the Palearctic region.
Korea:  GW, GG, JB, JN.
Specimens examined:  10 specimens (Yongrangho, Sokcho-si, Gangwon-do: 22.iv.1989); 4 specimens 

(Uponeup, Changnyeong-gun, Gyeongsangnam-do: 16.i.1989); 5 specimens (Hwajinpo, Goseong-
gun, Gangwon-do: 21.iv.1989); 2 specimens (Geumgang reservoir, Anseong-gun, Gyeonggi-do: 21. 
vii.1986); 3 specimens (Naedong reservoir, Yeongam-gun, Jeollabuk-do: 28.vii.1988); 1 specimen 

(Musamdong reservoir, Yeocheon-gun, Jeollanam-do: 25.iv.1990).
Remarks:  Most of the known species of Notholca are described as euryhaline (Koste and Shiel, 

1987).  Consistently, this species has been found from the brackish water lakes as well as the inland 
reservoirs in Korea.

8.  Notholca liepetterseni Björklund, 1972 (Fig. 7B)
Yang-gyeot-ga-si-kkot-ip-yun-chung (양곁가시꽃잎윤충)

Notholca liepetterseni Björklund, 1972, p. 53, fig. 14E-H, table 4B; Koste, 1978, p. 125, pl. 28, fig. 3E-
H; Song and Kim, 1992, p. 326, fig. 1f.

Lorica oval, rounded caudally and dorsoventrally flattened; 125-129 μm long and 85-87 μm 
wide.  Anterodorsal margin with 6 spines; 2 median spines 9-18 μm long and slightly shorter than 
lateral spines; 2 submedian spines shortest and 3-8 μm long; 2 lateral spines 16-20 μm long.  An-
teroventral margin without spines, arched and wavy; with wide and shallow U-shaped median 
notch.  One sharp, long and mobile posterolateral spine present on each side of posterior half of lo-
rica; posterolateral spines much longer than anterodorsal spines and 22-29 μm long.

Distribution:  Korea, USA, Greenland, Norway.
Korea:  GW.
Specimens examined:  3 specimens (Yongnangho, Sokcho-si, Gangwon-do: 22.iv.1989).
Remarks:  In size and morphology, N. liepetterseni is very similar to N. striata (Müller, 1786), but 

the mobile lateral spines are markedly longer in N. liepetterseni (Björklund, 1972; Koste, 1978).  
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Björklund (1972) performed biometrical analysis with samples from Norway and eastern USA, and 
stated that there was no overlapping in spine length between these two species.  N. striata has ver-
tical stripes on dorsal plate, while N. liepetterseni has smooth dorsal plate (Koste, 1978).  In addition, 
N. liepetterseni is cold-stenothermic and dominates in winter and early spring, while N. striata dom-
inates in the late spring and early summer (Björklund, 1972).

N. liepetterseni is rather rare and has been reported from USA, Greenland (Funch and Sørensen, 
2001) and Korea after its description from Norway by Björklund (1972).  It was newly reported 
from Asia by Song and Kim (1992).

9.  Notholca marina Focke, 1961 (Fig. 8A, B)
Hae-yang-kkot-ip-yun-chung (해양꽃잎윤충)

Notholca acuminata marina Focke, 1961, p. 195 (cited from Koste, 1978).
Notholca marina: Björklund, 1972, pp. 38-44, figs. 2G-X, table 2B; De Ridder, 1972, pp. 28, 29; Ruttner- 

Kolisko, 1974, p. 78; Koste, 1978, p. 120, t. 26, figs. G-X; Kim et al., 1991, p. 551, fig. 3A, B.

Lorica elongate, about two times as long as broad; dorsoventrally flattened; length of lorica 180-
230 μm (except caudal extension).  Dorsal plate of lotica with 6 sharp spines on anterior margin and 
one caudal extension at posterior margin: two median spines longest (22-26 μm), two submedian 
spines shortest (8-9 μm) and two lateral spines of middle length (18-20 μm); lateral spines rather 
outwardly curved; median and submedian spines rather straight.  Anterior margin of ventral plate 
arched and bilobed with a wide U-shaped median depression.  Posterior margin of ventral plate 
slightly convex.  Length and width of caudal extension of lorica variable; 20-35 μm long and 9-15 
μm wide; posterior margin of caudal extension slightly rounded; lateral margin rather parallel.

Distribution:  Korea, The Palearctic region.
Korea:  GW.
Specimens examined:  12 specimens (Gyeongpoho, Gangneung-si, Gangwon-do: 22.iv.1989); 3 

specimens (Yeongnangho, Sokcho-si, Gangwon-do: 22.iv.1989); 35 specimens (Songjiho, Goseong-
gun, Gangwon-do: 21.iv.1989).

Remarks:  Notholca acuminata was separated into two subspecies by Focke (1961), the freshwater 
N. a. lacustris and the marine N. a. marina.  Björklund (1972) considered these two subspecies to be 
separate species, N. acuminata and N. marina, on the basis of biometrical analysis.  These two spe-
cies are distinguished from each other by the following characteristics: (1) N. acuminata has mostly 
a greater body- or extension length or both than N. marina, (2) In N. acuminata, the extension mostly 
tapers gradually from the rest of the lorica, while it is rather discontinuously set-off and gets wider 
at the end in N. marina, (3) In N. acuminata, the ventral plate has almost straight posterior margin, 
while it is convex in N. marina, and (4) N. acuminata has usually longer anterodorsal spines in rela-
tion to the posterior extension than N. marina (Björklund, 1972).

This species is to be found in sea and brackish water only (De Smet, 1993).  In Korea, it has been 
found from brackish water lakes along the east coast.



Eurotatoria: Monogononta: Ploima: Brachionidae 25

Genus Plationus Segers, Murugan and Dumont, 1993
Wang-gwan-yun-chung-sok (왕관윤충속)

Type species:  Brachionus patulus Müller, 1786.

Species  3 (1 in Korea).

10.  Plationus patulus (Müller, 1786) (Fig. 4C, D)
Pyeol-chin-wang-gwan-yun-chung (펼친왕관윤충)

Brachionus patulus Müller, 1786, p. 361, pl. 47, figs. 14, 15; Mamaril and Fernando, 1978, p. 123, fig. 
43; Koste and Shiel, 1987, p. 972, fig. 14: 1-6.

Brachionus militaris Ehrenberg, 1834, p. 199; Hudson and Gosse, 1889, p. 52, pl. 34, fig. 23.
Platyias patulus: Ahlstrom, 1940, pp. 175, 176, pl. 19, figs. 1-4; Yamamoto, 1949b, p. 141, fig. 2a-c; 

Bartoš, 1959, p. 358, Obr. 65A.
Platyias (patulus) patulus: Gillard, 1948, pp. 195, 196, pl. 3, fig. 2.
Brachionus patulus patulus: Koste, 1978, p. 69, t. 8: 1, 2a, 3, 6; Song and Kim, 1989, p. 144, fig. 4A-E.

Lorica very thick, firm, subrectangular and granulated; slightly compressed dorsoventrally; dor-
sal plate more swollen than ventral one in lateral view; dorsal plate of lorica with multiangular 
pattern of cuticular ridges; areolations on cuticular ridges.  Posterior margin of lorica asymmetri-
cally tapering to right side, and ending with two posterocaudal spines and foot opening; length of 
posterocaudal spines variable depending on season.  Ten anterior spines present around anterior 
margin of lorica; spines finger-shaped with round ends; spaces between spines rather even and 
concave; two occipital median spines longest (45-70 μm) and curved over head toward ventral 
plate; two pectoral median spines shortest (20-28 μm) and straight.  Two posterolateral spines pres-
ent and with variable length depending on season; lateral antenna present on ventral side of base; 
round depression around lateral antenna.  Foot with three pseudosegments and ending with two 
toes; toe length about 1.5 folds of last foot segment; toes dagger-shaped.

Distribution:  Cosmopolitan.
Korea:  GN.
Specimens examined:  5 specimens (Oesongneup, Haman-gun, Gyeongsangnam-do: 27.vi.1988); 2 

specimens (Jillalleup, Haman-gun, Gyeongsangnam-do: 27.vi.1988); 2 specimens (Uponeup, Chang
nyeong-gun, Gyeongsangnam-do: 26.vi.1988); 114 specimens (Junamji, Uichang-gun, Gyeongsang
nam-do: 2.x.1988).

Remarks:  After Müller (1786) described this species as Brachionus patulus, Ehrenberg (1833) trans-
ferred it to Noteus (Harring, 1913).  Harring (1913) set up a new genus Platyias and place Noteus 
quadricornis under Platyias.  The taxonomic position of this species has been controversial because it 
shares the morphological characteristics of both Brachionus and Platyias: its lorica is as in Brachionus, 
but, its foot is as in Platyias (Segers et al., 1993).  The validity of Brachionus patulus has been confirmed 
by the morphological studies of Koste (1978), Koste and Shiel (1987) and others.  However, Ahlstrom 
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(1940) and Bartoš (1959) placed this species into Platyias because it has a foot with three pseudo
segments as in the genus Platyias.  A study based on ultrastructural characters placed this species 
neither in Brachionus nor Platyias, but in the genus Plationus (Segers et al., 1993).  Recently, Reyna- 
Fabián et al. (2010) analyzed the genetic divergence between Brachionus, Platyias and Plationus  
using DNA sequences of two genes: the cytochrome oxidase subunit 1 (cox1) and domains D2 and 
D3 of the large subunit of the nuclear ribosomal RNA (LSU).  Their results validated the systematic 
position of Plationus and supported the separation.  Song and Kim (1989) identified this species as 
Brachionus patulus patulus following Koste (1978) and Koste and Shiel (1987).  For the present study, 

Fig. 8.  Notholca marina.  A. dorsal view; B. posterior process, dorsal view.  Platyias quadricornis.  C. 
dorsal view; D. ventral view.  Scales: 50 μm.
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the author agrees with Segers et al. (1993) as well as Reyna-Fabián et al. (2010), and places this spe-
cies into the genus Plationus.

This species inhabits among plants or in muddy benthic area rich in humus.  It feeds on detritus, 
unicellular algae and bacteria.

Genus Platyias Harring, 1913
Pyeong-ga-byun-chung-sok (평갑윤충속)

Lorica stiff and granulated; ventral plate flat and dorsal plate shield-shaped; with anterior and 
posterior spines, and with or without a dorsal pattern of facets.  Foot inserting terminally, pseu-
dosegmented, and ending in two equally long toes.  Trophi malleate.  Eye absent.

Type species:  Noteus quadricornis Ehrenberg, 1832.

Species  3 (1 in Korea).

11.  Platyias quadricornis (Ehrenberg, 1832) (Fig. 8C, D)
Sa-gak-pyeong-ga-byun-chung (사각평갑윤충)

Noteus quadricornis Ehrenberg, 1832, p. 143, t. 4: 5 (cited from Ahlstrom, 1940); Hudson and Gosse, 
1886, vol. 2, pp. 121, 122, pl. 28, fig. 5.

Noteus stuhlmanni Collin, 1897, p. 8, fig. 9.
Platyias quadricornis: Harring, 1913, p. 84; Ahlstrom, 1940, p. 174, pl. 18, figs. 6-9; Gillard, 1948, pp. 

194, 195, pl. 3, fig. 1; Yamamoto, 1949b, p. 141, fig. 21a-c; Tan and Perng, 1976, p. 16, fig. 21; Koste, 
1978, pp. 63, 64, t. 6: 1, 2, 7: 1, 2; Mamaril and Fernando, 1978, p. 125, fig. 49.

Lorica very firm, circular, moderately compressed dorsoventrally and shield-shaped.  Anterior 
margin wide and 3/5 of lorica width.  Anterodorsal margin with two stout median spines; spines 
curved ventrally, swollen in the middle and with truncated tip; spines about 25-33 μm wide, and 
100-140 μm long.  Either side of anterior margin triangular cusp-shaped and with a short and 
pointed spine on top.  Anteroventral margin concave and serrate.  Posterior margin of lorica with 
two short and stout spines; spines parallel each other, tapering, 60-80 μm long, and about 1/3 of  
lorica width apart.  Foot opening more or less elliptical and located at first 1/5 of lorica length from  
posterior margin; several concentric circular folds present around foot opening.  Lorica heavily 
granulated and serrated along margins; with distinct multiangular facets composed of serrated 
ridges on dorsal surface; pattern of facets forming three central pentagons surrounded by six mar-
ginal areas.  Foot with 3 segments ending with two long and pointed conical toes; toes 35-40 μm 
long.  Lorica 480-583 μm long and 343-462 μm wide.

Distribution:  Cosmopolitan.
Korea:  GN.



Invertebrate Fauna of Korea · Rotifera II28

Specimens examined:  6 specimens (Junamji, Uichang-gun, Gyeongsangnam-do: 14.iv.1988); 2 
specimens (Uponeup, Changnyeong-gun, Gyeongsangnam-do: 16.iv.1988); 2 specimens (Oesong
neup, Haman-gun, Gyeongsangnam-do: 15.iv.1988); 14 specimens (Jillalleup, Haman-gun, Gyeong
sangnam-do: 2.x.1988); 15 specimens (Gojeon-myeon, Hadong-gun, Gyeongsangnam-do: 18.vii.1990, 
S.M. Yoon).

Remarks:  The patterns of multiangular facets on dorsal surface are rather variable, which made 
some varieties.  Among the three central pentagons on dorsal plate of P. quadriconis, bottom two are 
replaced with two hexagons in P. quadricornis var. hexagona Wulfert (1956), and one hexagon (left) 
and one pentagon (right) in P. quadricornis f. intermedius Wulfert (1965).  These two forms are con-
sidered as synonyms of P. quadricornis.

This is a littoral species and found among plants.

Family Dicranophoridae Harring, 1913
Dwae-ji-ko-yun-chung-gwa (돼지코윤충과)

Type genus:  Dicranophorus Nitzsch, 1827.

Genera  18 (2 in Korea).

Genus Dicranophorus Nitzsch, 1827
Dwae-ji-ko-yun-chung-sok (돼지코윤충속)

Body illoricate or semiloricate; usually elongate and spindle-shaped.  Head usually offset by dis-
tinct neckfold, dorsally with transverse fold.  Rostrum prominent, hook-shaped or with expanded 
anterior margin.  Trunk subcylindrical and with longitudinal folds laterally; with transverse folds 
after head as well as before foot.  Small tail present.  Foot small, conical and usually a single pseu-
dosegment.  Length of toes variable; toes dagger or sword-shaped.  Corona ventral or almost ven-
tral, rarely oblique.  Usually 2 eyespots at base of rostrum.  Forcipate trophi.

Type species:  Cercaria forcipata Müller, 1786.

Species  50 (2 in Korea).

Key to species of genus Dicranophorus

1.  Toes bases with septum; unci single-toothed ······································································ D. forcipatus
-  ‌�Toes bases without septum; unci single-toothed with dorsal and ventral ribs and apically pro-

jecting apophyses, giving 3-toothed appearance ································································  D. epicharis
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12.  Dicranophorus epicharis Harring and Myers, 1928 (Fig. 9)
Jjal-beun-dwae-ji-ko-yun-chung (짧은돼지코윤충)

Dicranophorus epicharis Harring and Myers, 1928, pp. 705-707, pl. 25, figs. 1, 2; Koch-Althaus, 1963, 
pp. 408, 409, Abb. 20; Wulfert, 1966, p. 64, Abb. 9; Koste, 1978, p. 469, t. 169: 4, 170: 3a, b, 172: 1a-
g; Song and Kim, 1989, pp. 153, 154, fig. 11.

Cuticle very thin and transparent, but outline more or less unchangeable.  Body elongate, subcy-
lindrical and very slightly gibbous posteriorly.  Total length 265-407 μm.  Body width 123-140 μm.  
Dorsal surface more swollen than ventral surface in lateral view.  Integument divided longitudinal-
ly by distinct lateral sulci into dorsal and ventral plates, limited anteriorly and posteriorly by trans-
verse folds, which dividing body into head, trunk and foot.  Head long, about 1/3 of body length, 
and separated from abdomen by well marked neck.  Corona strongly oblique, almost ventral, and 
little shorter than 1/3 of body length (60-123 μm).  Rostrum very short, broad and rounded ante-
riorly.  Below rostrum, two red eyes present.  Abdomen becoming gibbous at 2/3 of body length  
and tapering gradually.  Between abdomen and foot, two transverse folds present.  Foot stout, con-
ical and 35-50 μm long.  Within foot, two club-like pedal gland present.  Two toes straight, parallel 

Fig. 9.  Dicranophorus epicharis.  A. lateral view; B. ventral view; C. trophi (U. uncus; R. ramus; F. ful-
crum; M. manubrium).  Scales: A, B=100 μm, C=50 μm.
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sided, very slightly enlarged at their bases, and ending in bluntly conical tips; toes slightly curved 
toward ventral side; 47-65 μm long, and about 1/7 of total length; width of their bases 11-12 μm.  
Trophi forcipate type, larger than any other species of the forcipatus group (Harring and Myers, 
1928), and about 59-70 μm long.  Manubrium widen toward end like spatula.  Unci single-toothed 
with dorsal and ventral ribs and apically projecting apophyses, giving 3-toothed appearance.  Rami 
with 8-9 teeth on inner margins; teeth decreasing in size toward fulcrum.  Fulcrum rod-shaped in 
front view, and triangular in lateral view.  Alulae short, triangular, and their ends hanging down.

Distribution:  Cosmopolitan.
Korea:  GN.
Specimens examined:  4 specimens (Oesongneup, Haman-gun, Gyeongsangnam-do: 27.vi.1988); 

16 specimens (Uponeup, Changnyeong-gun, Gyeongsangnam-do: 26.vi.1988); 10 specimens (Junam-
ji, Uichang-gun, Gyeongsangnam-do: 27.vi.1988); 10 specimens (Jillalleup, Haman-gun, Gyeong
sangnam-do: 27.vi.1988).

Remarks:  As this species has a strong resemblance to D. grandis (Harring and Myers, 1928; Koste, 
1978), these two species can not be discriminated by general appearances.  This species differs from 
D. grandis in the numbers of teeth in uncus.  While uncus of this species consists of three long teeth, 
that of D. grandis has only one long tooth.

This species is carnivorous and benthic.

13.  Dicranophorus forcipatus (Müller, 1786) (Fig. 10)
Jok-jip-ge-dwae-ji-ko-yun-chung (족집게돼지코윤충)

Cercaria forcipata Müller, 1786, p. 134, pl. 20, figs. 21-23.
Dicranophorus remanei Wulfert, 1936, p. 405, Abb. 1a-i.
Dicranophorus forcipatus: Bartoš, 1959, p. 716, Obr. 124C-E, 126F, CH, J, K; Donner, 1964, p. 281, fig. 

17a-e; Koste, 1978, p. 469, Abb. 52, pl. 169, figs. 10, 13a-i, pl. 170, figs. 6, 12a, b; Song and Jin, 
2000, pp. 72, 73, fig. 1a-c.

Two eyes present below rostrum.  Integument very thin, smooth and transparent, but body out-
line rather fairly consistent.  Body elongate, subcylindrical, rather flat ventrally and slightly gibbous 
posterodorsally; integument divided longitudinally by distinct lateral sulci into dorsal and ventral 
plates, limited by anterior and posterior transverse folds, which defining body into head, abdomen 
and foot; head long, about 2/5 of body length, and defined by well marked neck; corona ventral; 
rostrum short, narrow and rounded anterially; abdomen rather abruptly tapering to prominent tail; 
tail reaching 2/3 of foot length; foot short, stout and conical.  Toes two times as long as foot; ven-
tral margin slightly concave and dorsal margin convex in lateral view; base with oblique septum.  
Trophi forcipate type; distal end of manubrium knobby; rami tips bifurcate; 5 teeth on each inner 
margins of rami; unci single-toothed; fulcrum rod-shaped in ventral view and triangular in lateral 
view; a1u1ae short and pointing rather posteriorly.  Body length 219, spur length 46.

Distribution:  Cosmopolitan.
Korea:  GW.
Specimens examined:  2 specimens (Osipcheon: 13.vi.1999).
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Remarks:  This species is limnosaprobic, littoral in habitat and feeds on ciliates, other rotifers and 
nematodes (Koste, 1978; De Smet, 1997).

Family Euchlanidae Bartoš, 1959
Su-jong-yun-chung-gwa (수족윤충과)

Type genus:  Euchlanis Ehrenberg, 1830.

Genera  5 (2 in Korea).

Fig. 10.  Dicranophorus forcipatus.  A. lateral view; B. trophi, ventral view; C. trophi, lateral view.  
Scales: A=50 μm, B=25 μm.
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Genus Dipleuchlanis de Beauchamp, 1910
Bok-su-jong-yun-chung-sok (복수족윤충속)

Body loricate.  Dorsal plate narrower than ventral plate.  Sulci are lateral.  Foot three pseudoseg-
mented and projecting between dorsal and ventral plate.  Toes more or less long and rod-shaped 
with tapering tips.  Corona Euchlanis type.  Malleate trophi; unci with 7-10 teeth.

Type species:  Diplois propatula Gosse, 1886.

Species  3 (1 in Korea).

14.  Dipleuchlanis propatula (Gosse, 1886) (Fig. 11)
Pyeon-pyeong-go-dae-bok-su-jong-yun-chung (편평고대복수족윤충)

Diplois propatula Gosse in Hudson and Gosse, 1886, vol. 2, p. 87, pl. 24, fig. 2.
Euchlanis subversa Bryce, 1890, p. 77, figs. 44, 45.
Dipleuchlanis propatula: Collin et al., 1912, p. 164, figs. 319, 320; Bartoš, 1959, p. 405, pl. 72, figs. H, 

CH, J; Mamaril and Fernando, 1978, p. 127, fig. 62; Myers, 1930, p. 380, pl. 22, figs. 5-7.
Dipleuchlanis propatula propatula: Koste, 1978, p. 144, pl. 40, fig. 6a-e; Koste and Shiel, 1989, p. 86, 

fig. 2: 2a-f; Song and Kim, 1992, p. 328, fig. 1a-d.

Lorica oval in outline, truncate in front, and rounded posteriorly.  Dorsal plate concave and small-
er than ventral one all around; posterior portion gradually tapering to obtusely pointed posterior 
end; with width about 2/3 of ventral plate; 150-163 μm long and 92-100 μm wide.  Ventral plate 
convex, 150-170 μm long and 124-139 μm wide.  Dorsal and ventral plates connected with deep 
sulci.  Inner margins of sulci tapering gradually for most part and then abruptly at posterior por-
tion, which making spine like shape under microscope.  Lateral edges of two plates almost parallel 
and somewhat elevated.  Head connected with anterior margin of lorica by a cuticular membrane.  
Foot with 3 pseudosegments.  Two cylindrical toes very long (75-86 μm), about 1/2 of dorsal plate 
length; slender, parallel sided, and tapering abruptly to short points at ends, without swelling be-
fore tips.  Trophi modified malleate type; rami triangular in ventral view; unci consisting of 8 long 
teeth, which decreasing in size toward dorsal part and with swollen tips.

Distribution:  Cosmopolitan.
Korea:  GW.
Specimens examined:  15 specimens (Gyeongpoho, Gangneung-si, Gangwon-do: 22.iv.1989).
Remarks:  In his original description, Gosse (in Hudson and Gosse, 1886) described the inner 

margins of lateral sulci as the edges of a cleft on dorsal plate and placed this species in the genus 
Diplois of family Salpinidae (=family Mytilinidae).  He also erroneously stated that the smaller 
plate was ventral and there were three acute spines at the base of foot.  Bryce (1890) corrected these 
errors.  He found the smaller plate was dorsal and there was no cleft on it.  He also clarified that 
Gosse’s (in Hudson and Gosse, 1886) three spines at the base of foot were just optical presentments 
of acute angles formed by inner margins of sulci of lorica, posterior margin of dorsal plate and a 
side protection of a foot.  The author agrees with Bryce (1890).
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Family Lecanidae Bartoš, 1959
Sul-jan-yun-chung-gwa (술잔윤충과)

Type genus:  Lecane Nitzsch, 1827.

Genera  1 (1 in Korea).

Genus Lecane Nitzsch, 1827
Sul-jan-yun-chung-sok (술잔윤충속)

Body loricate and oval to elongated in outline; dorsoventrally flattened.  Sulci lateral.  Anterior 

Fig. 11.  Dipleuchlanis propatula.  A, B. ventral view; C. trophi (U. uncus; R. ramus; F. fulcrum; M. 
manubrium); D. cross section.  Scales: A-C=50 μm.
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margin of lorica sometimes with spines or points at the corners.  Foot projecting through ventral 
plate subterminally; consisting of an anteriorly partly covered pseudosegment.  Single toe or two 
separate or partly fused toes.  Corona Euchlanis type with circumapical band and buccal field.  Mal-
leate trophi; fulcrum short fan- or rod-shaped; rami small but broad, asymmetrical and with alulae; 
unci with mostly three unequal and fused teeth.

Type species:  Cercaria luna Müller, 1776.

Species  170 (18 in Korea).

Key to the species of genus Lecane

1.  With one toe ················································································································································ 2
-  With two toes ·············································································································································· 4
2.  ‌�Each anterolateral margin of lorica with a small and pointy spine; spines curved inwards ············· 

······················································································································································  L. stenroosi
-  Each anterolateral margin of lorica without spine or pyramid-shaped ············································· 3
3.  ‌�Without spines on anterior margin of lorica; anterior margins of both ventral and dorsal plates 

with U-shaped depression medially ····························································································  L. bulla
-  ‌�Anterodorsal margin with two stout, long and hornlike spines; anterior margin of ventral plate 

with U-shaped depression medially ··············································································  L. quadridentata
4.  ‌�Foot plate (extension of posterior part of lorica) broad, thin, and truncated; claw length about 

1/3 of toe length ·························································································································  L. ungulata
-  ‌�Foot plate slightly extended and rather round; claw length about 1/7-1/6 of toe length ·················· 

·················································································································································· L. curvicornis

15.  Lecane curvicornis (Murray, 1913) (Fig. 12)
Gu-beun-ppul-sul-jan-yun-chung (굽은뿔술잔윤충)

Cathypna curvicornis Murray, 1913, pp. 346, 347, pl. 14, fig. 22.
Lecane curvicornis: Harring, 1914, pp. 535, 536, pl. 17, fig. 3; Harring and Myers, 1926, pp. 321, 322, 

pl. 8, figs. 1, 2; Hauer, 1965, p. 358, Abb. 15; Mamaril and Fernando, 1978, pp. 115, 116, fig. 9; 
Segers, 1995, pp. 93-97, figs. 4, 28, 226-233.

Lecane curvicornis curvicornis: Koste, 1978, p. 224, t. 74: 2e; Song and Kim, 1989, p. 150, fig. 9A.

Lorica truncated oval in front view; ventral plate rather flat and dorsal swollen in lateral view; lo-
rica thick, transparent and finely granulated; dorsal and ventral plates connected with deep lateral 
sulci.  Anterior margins normally coincident except median part; width of anterior margin 72-83 
μm.  Dorsal plate smaller and narrower than ventral plate; ventral plate 111-115 μm wide and 151-
155 μm long; dorsal plate 105-112 μm wide and 143-146 μm long.  Transverse fold present at 1/3 of 
ventral plate from posterior margin.  Inner margins of lateral sulci rather parallel to lateral margins 
of ventral plate; lateral sulcus not quite reaching anterior margin, and abruptly bending inward 
at right angle right under the anterior margin of ventral plate.  Two anterolateral spines small and 
pointy; their sharp points slightly curved inwards.  Transverse fold complete.  Foot pseudosegment 
trapezoid-shaped, wider than prepesal fold, with straight lateral margins, and with bilobed anterior  
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margin; prepedal fold with round lateral margins; foot not projecting.  Two toes long, cylindrical 
and with a claw; toes slightly shorter than 1/3 of total length; toes 62-67 μm long and 4.7-5.4 μm 
wide.  Claw 8-12 μm long, 1/7-1/6 of total toe length, and with a accessory claw at outer margin  
of its base.  Total body length 195-205 μm.

Distribution:  Korea, USA, The tropics, the subtropics.
Korea:  GN.
Specimens examined:  4 specimens (Uponeup, Changnyeong-gun, Gyeongsangnam-do: 24.ii.1988); 

2 specimens (Junamji, Uichang-gun, Gyeongsangnam-do: 14.iv.1988); 8 specimens (Jillalleup, Haman- 
gun, Gyeongsangnam-do: 2.x.1988); 1 specimen (Oesongneup, Haman-gun, Gyeongsangnam-do: 
2.x.1988).

Remarks:  This species is close to L. elsa Hauer, 1931.  It differs from L. elsa by the presence of  

Fig. 12.  Lecane curvicornis.  A. female; B. dorsal view; C. ventral view.  Scales: 50 μm.

A

B

C



Invertebrate Fauna of Korea · Rotifera II36

anterolateral spines.
It was found at the lowland swamps in Gyeongsangnam-do in February, April, June and October.

16.  Lecane ungulata (Gosse, 1887) (Fig. 13B-D)
Mal-bal-gup-sul-jan-yun-chung (말발굽술잔윤충)

Cathypna ungulata Gosse, 1887b, p. 361, pl. 8, fig. 1.
Cathypna glandulosa Stokes, 1897, pp. 632, 633, pl. 14, figs. 8-10.
Cathypna magna Stenroos, 1898, p. 161, t. II: 21, 22 (cited from Lucks, 1912); Lucks, 1912, p. 109, fig. 

32.
Lecane ungulata: Harring, 1913, p. 62; Harring and Myers, 1926, pp. 323, 324, pl. 9, figs. 3, 4; 

Koch-Althaus, 1963, p. 420, Abb. 29; Mamaril and Fernando, 1978, p. 119, figs. 2, 21.
Lecane ungulata ungulata: Koste, 1978, p. 225, t. 74: 6a-g; Song and Kim, 1989, pp. 150, 151, fig. 9B-

D.

This is the largest species of the genus.  Total body length 280-326 μm.  Lorica truncated oval in 
front view; ventral plate rather flat and dorsal swollen in lateral view; dorsal and ventral plates 
connected with deep lateral sulci.  Anterodorsal margin straight or slightly convex medially; antero
ventral margin concave.  Each anterolateral margin with a pointy and triangular spine.  Width of 
anteroventral margin about 8/10 of the greatest lorica width, and 111-131 μm.  Dorsal plate much 
narrower and shorter than ventral plate, giving more rounder appearance.  Ventral plate 151-189 
μm wide and 205-258 μm long.  Dorsal plate 141-170 μm wide and 184-227 μm long.  Inner mar-
gins of lateral sulci running rather parallel to lateral margins of ventral plate, reaching posterolateral  
margins of dorsal plate and approaching anterolateral margins of dorsal plate without meeting.  
Posterior part of dorsal plate swollen and with arched and truncated margin.

Foot pseudosegment trapezoidal in front view; anterior margin bilobed and posterior margin not 
extending beyond posterior margin of ventral plate.  Posterior part of ventral plate extended into a 
thin, round and truncated plate (foot plate).  Two toes slightly shorter than 1/3 of total length (90-113 
μm); parallel-sided, slightly swollen proximally, and two constrictions medially; width of toe 7-8 
μm.  Claw slightly longer than 1/2 of toe length and 29-43 μm; with accessory claws basally.  Rather 
common littoral/periphytic species.  Feeding on debris, unicellular algae and blue-green algae.

Distribution:  Cosmopolitan.
Korea:  GN, GG, GW.
Specimens examined:  2 specimens (Jillalleup, Haman-gun, Gyeongsangnam-do: 27.vi.1988); 4 

specimens (Uponeup, Changnyeong-gun, Gyeongsangnam-do: 26.vi.1988); 7 specimens (Junamji, 
Uichang-gun, Gyeongsangnam-do: 27.vi.1988); 2 specimens (Oesongneup, Haman-gun, Gyeong-
sangnam-do: 2.x.1988); 11 specimens (Paldangho, Gwangju-si, Gyeonggi-do: 3.ix.1988, G.S. Min); 2 
specimens (Uiamho, Chuncheon-si, Gangwon-do: 24.xi.1983, C.Y. Chang).

Remarks:  This species is close to L. curvicornis (Murray, 1913), but it is easily distinguished from 
L. curvicornis by its greater size.  Posterior part of lorica of L. curvicornis is also extended into broad 
and thin plate (foot plate), which extends beyond foot end but is more oval and shorter than that of 
this species.  And toes of L. curvicornis don’t have any annular constrictions medially.  Claw length 
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of this species is 1/3 of toe length, while that of L. curvicornis is only 1/7-1/6.
This species inhabits among plants at the littoral zone of freshwater habitats, and feeds on detritus 

and unicellular algae.

Fig. 13.  Lecane stenroosi.  A. ventral view.  Lecane ungulata.  B. female; C. ventral view; D. dorsal 
view.  Scales: A=30 μm, B-D=50 μm.
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17.  Lecane bulla (Gosse, 1851) (Fig. 14B)
Bang-u-roe-bal-sul-jan-yun-chung (방울외발술잔윤충)

Monostyla bulla Gosse, 1851, p. 203; Hudson and Gosse, 1886, vol. 2, p. 99, pl. 25, fig. 4; Murray, 1913, 
pp. 353, 354, pl. 15, fig. 33a-c; Harring and Myers, 1926, pp. 388, 389, pl. 37, figs. 1, 2; Yamamoto, 
1956, p. 53, fig. 120.

Monostyla bipes Stokes, 1896, p. 23, pl. 8, figs. 11-13.
Lecane bulla: Hauer, 1965, p. 357.
Lecane (Monostyla) bulla: Mamaril and Fernando, 1978, pp. 119, 120, fig. 25.
Lecane (Monostyla) bulla bulla: Koste, 1978, pp. 252, 253, t. 83: 2a, b, 85: la-c; Song and Kim, 1989, pp. 

148, 149, fig. 8A, B.

Lorica truncated oval in front view, rather thick and smooth; ventral plate rather flat and dorsal 
swollen in lateral view; dorsal and ventral plates connected with deep lateral sulci.  Dorsal plate 
shorter than ventral plate and as wide as ventral plate (78-97 μm); ventral plate 117-143 μm long 
and dorsal plate 113-135 μm long.  Anterior margins almost coincident except median part; antero
dorsal margin with shallow, U-shaped sinus medially; U-shaped median depression on anteroven
tral margin deeper than dorsal one.  Anterolateral corners angulate and without spines.  Antero-
dorsal margin much narrower than anteroventral margin and about 1/3 of the greatest width of  
lorica.  Posterior part of dorsal plate round; posterior margin of ventral plate projecting beyond 
that of dorsal plate.  Foot pseudosegment with round lateral margins and convex anterior and pos-
terior margins and inserted at posterior part of ventral plate; prepedal fold oval and wider than 
foot pseudosegment.  Toe single, long, slender, 1/3 of total length, and ending into a long and acute 
pseudoclaw with two small and pointy accessory claws; width 7 μm and length 70-92 μm.  Pseudo-
claw with distinct median notch and 17-20 μm long.  Total body length 180-237 μm.

Distribution:  Cosmopolitan.
Korea:  GN.
Specimens examined:  2 specimens (Uponeup, Changnyeong-gun, Gyeongsangnam-do: 16.iv.1988); 

2 specimens (Oesongneup, Haman-gun, Gyeongsangnam-do: 27.vi.1988); 205 specimens (Jillalleup, 
Haman-gun, Gyeongsangnam-do: 2.x.1988); 33 specimens (Junamji, Uichang-gun, Gyeongsangnam- 
do: 2.x.1988).

Remarks:  This species is one of the commonest, most eurytopic species of the genus (Segers, 
1995).  It is periphytic.

18.  Lecane quadridentata (Ehrenberg, 1830) (Fig. 14C-E)
Ne-ppul-roe-bal-sul-jan-yun-chung (네뿔외발술잔윤충)

Monostyla quadridentata Ehrenberg, 1832, p. 130 (cited from Koste, 1978); Hudson and Gosse, 1886, 
vol. 2, p. 100, pl. 25, fig. 3; Murray, 1913, p. 354, pl. 15, fig. 34; Harring and Myers, 1926, pp. 391, 
392, pl. 38, figs. 3-5; Yamamoto, 1956, p. 52, fig. 117.

Metopidia cornuta: Hudson and Gosse, 1889, p. 47, pl. 34, fig. 3.
Lecane quadridentata: Hauer, 1965, p. 365.
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Fig. 14.  Mytilina mucronata mucronata.  A. ventrolateral view.  Lecane bulla.  B. ventral view.  Lecane 
quadridentata.  C. female; D. dorsal view; E. ventral view.  Scales: A=30 μm, B-E=50 μm.
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Lecane (Monostyla) quadridentata: Koste, 1978, p. 255, t. 83: 8a-c; Mamaril and Fernando, 1978, p. 121, 
fig. 34; Song and Kim, 1989, p. 149, fig. 8C-E.

Lorica oval in front view and dorsoventrally rather flat; thick and granulated; dorsal and ventral 
plates connected with deep lateral sulci.  Anterodorsal margin concave medially and with a pair 
of stout, long and outward curved median projections.  Anteroventral margin with deep U-shaped 
sinus medially.  Anterolateral corners with triangular projections.  Width of anteroventral margin 
51-61 μm and width of anterodorsal margin 46-52 μm.  Dorsal plate is narrower and shorter than 
ventral plate; ventral plate longer than wide and widest in the terminal third; ventral plate 106-
119 μm wide and 135-157 μm long; dorsal plate 95-105 μm wide and 139-156 μm long; dorsal and 
ventral plates connected with deep lateral sulci; posterior part of dorsal plate truncated.  Foot in-
serted at posterior part of ventral plate and one-segmented; prepedal fold narrower than foot pseu-
dosegment, with round lateral margins and convex posterior margin; foot pseudosegment with 
round lateral margins and with small bulging posterolaterally; foot projecting (extending beyond 
the posterior margin of ventral plate).  Posterior part of ventral plate (foot plate) narrow, round dis-
tally, and not reaching the posterior margin of foot pseudosegment.  Coxal plate rounded and ear 
lobe-shaped.  Toe single, very long, about 1/3 of total length, slender, parallel sided, and with faint 
annular constriction near posterior end; toe 6-7 μm wide and 75-83 μm long.  Pseudoclaw long 

(22-25 μm), 1/5 of total toe length, and with two small accessory claws; median notch not promi-
nent.  Total body length 231-267 μm.

Distribution:  Cosmopolitan.
Korea:  GN.
Specimens examined:  14 specimens (Jillalleup, Haman-gun, Gyeongsangnam-do: 27.vi.1988); 10 

specimens (Uponeup, Changnyeong-gun, Gyeongsangnam-do: 26.vi.1988); 1 specimen (Junamji, 
Uichang-gun, Gyeongsangnam-do: 2.x.1988).

Remarks:  This species is easily diagnosed by the presence of a pair of long and horn-shaped  
median projections.

This species is littoral and periphytic in freshwater or brackish water habitats.

19.  Lecane stenroosi (Meissner, 1908) (Fig. 13A)
Seu-ten-lu-seu-oe-bal-sul-jan-yun-chung (스텐루스외발술잔윤충)

Monostyla stenroosi: Tan and Perng, 1976, p. 23, fig. 41.
Lecane (Monostyla) stenroosi: Chengalath and Fernando, 1973, p. 25, figs. 45-50.
Lecane (Monostyla) stenroosi stenrooi: Koste, 1978, p. 247, t. 80, fig. 7a, b; Kim et al., 1991, p. 553, fig. 

4A.

Length of lorica 120-130 μm.  Lorica oval, about 1.3 times longer than wide, densely granulated; 
ventral plate rather flat and dorsal plate rather domed; dorsal and ventral plates connected with 
deep lateral sulci; dorsal plate narrower and shorter than ventral plate; ventral plate longer than 
wide and widest medially.  Anterodorsal margin straight and anteroventral margin with median 
sinus; width of anterior margin about 3/5 of lorica width.  Anterolateral spines triangular, sharp 
and inward-directed.  Transverse fold complete and located at 1/3 of ventral plate length from pos-
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terior margin.  Posterior part of ventral plate (foot plate) narrow, round distally, and extending be-
yond both the posterior margins of foot pseudosegment and dorsal plate.  Posterior part of dorsal 
plate truncated and wider than that of ventral plate.  Foot pseudosegment trapezoidal, with round 
posterior margin and not projecting.  Toe single, swollen basally, and distal half parallel-sided.  
Pseudoclaw short and about 1/7 of toe length; with two accessory claws.

Distribution:  Cosmopolitan.
Korea:  GG, JB, GW, GN.
Specimens examined:  1 specimen (Uponeup, Changnyeong-gun, Gyeongsangnam-do: 24.ii.1988); 

10 specimens (Gyeongpoho, Gangneung-si, Gangwon-do: 22.iv.1988); 5 specimens [Haseo-myeon, 
Buan-gun, Jeollabuk-do: 19.vii.1990 (S.M. Yoon)]; 1 specimen [a rice paddy in Sindae-dong, Pyeong-
taek-si, Gyeonggi-do: 3.ix.1989 (G.S. Min)].

Remarks:  According to Segers (1995), the pseudoclaw of the present species may be separate or, 
rarely, fused.  In the Koeran specimens, it was fused, and even median notch was not prominent.

Family Lepadellidae Harring, 1913
An-ga-byun-chung-gwa (안갑윤충과)

Type genus:  Lepadella Bory de St. Vincent, 1826.

Genera  4 (3 in Korea).

Genus Lepadella Bory de St. Vincent, 1826
An-ga-byun-chung-sok (안갑윤충속)

Body loricate, dorsoventrally flattened and shield-shaped.  Lorica in one piece and with deep in-
dentations for head and foot; with or without dorsal crests and lateral wings.  Head shielded by a 
thin plate.  Foot with three pseudosegments.  Two toes of variable length and pointed.  Two lateral 
eyes.  Corona a single line of cilia with lateral tufts on buccal field.  Malleate trophi; uncus with five 
teeth.

Type species:  Brachionus patella Müller, 1773.

Species  80 (7 in Korea).

20.  Lepadella ovalis (Müller, 1786) (Fig. 15A, B)
Nan-hyeong-an-ga-byun-chung (난형안갑윤충)

Brachionus ovalis Müller, 1786, p. 345, t. XLIX: 1-3.
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Mytilina lepidura Bory de St. Vincent, 1826, p. 87 (cited from Koste, 1978).
Metopidia lepadella Ehrenberg, 1832, p. 136.
Metopidia solida Gosse, 1851, p. 201.
Lepadella ovalis: Hudson, 1889, p. 46, pl. 34, fig. 2; Harring, 1913, p. 64; Harring, 1916, pp. 537-539, 

pl. 89, figs. 4-10; Chengalath et al., 1973, p. 51, fig. 97; Chengalath, 1976, p. 904, figs. 21-25; Koste, 
1978, p. 182, t. 60, fig. la-c; Mamaril and Fernando, 1978, p. 125, fig. 53; Koste and Shiel, 1989, p. 
133, fig. 6: 5; Kim et al., 1991, p. 553, fig. 4B, C.

Length of lorica 130-147 μm, about 1.3 times as long as broad.  Lorica broadly oval in outline; 
slightly convex dorsally and almost flat ventrally; thinly tapered at rim.  Anterior margins of lori-
ca U-shaped dorsally and ventrally; anteroventral margin narrower and deeper than anterodorsal 
margin.  Width of anterior margin about 1/3 of lorica width.  Stippled collar present on anterior 
margin dorsally and ventrally; ventral collar rounded with constant width along anterior margin; 
dorsal collar wider than ventral collar, rather rectangular posteriorly, and tapering to anterolateral 
corners laterally.  Foot opening deeply incised, inverted U-shaped, about 1.6 times as long as broad, 
45-47 μm deep and 29-31 μm wide.  Foot of three segments.  Two toes sharp and pointed, tapering 
straightly to tips, and about 1/5 of loriea length.

Distribution:  Cosmopolitan.
Korea:  GW, GN.
Specimens examined:  1 specimen (Junamji, Uichang-gun, Gyeongsangnam-do: 14.i.1989); 5 spec-

imens (Seolcheon-myeon reservoir, Namhae-gun, Gyeongsangnam-do: 20.vii.1990, S.M. Yoon); 2 
specimens (Gyeongpoho, Gangneung-si, Gangwon-do: 22.iv.1989).

Remarks:  This species is usually found between macrophytes in benthos of fresh and saline wa-
ters (Koste and Shiel, 1989).

Family Mytilinidae Harring, 1913
Gak-gwan-yun-chung-gwa (각관윤충과)

Type genus:  Mytilina Bory de St. Vincent, 1826.

Genera  2 (1 in Korea).

Genus Mytilina Bory de St. Vincent, 1826
Gak-gwan-yun-chung-sok (각관윤충속)

Body loricate, cylindrical, laterally flattened.  Lorica with double dorsal keel and with spines on 
all four corners, which can be partly or completely reduced.  Foot with two pseudosegments.  Toes 
thin and slender.  Corona similar to Euchlanis type.  Malleate trophi.

Type species:  Brachionus mucronatus Müller, 1773.

Species  11 (4 in Korea).
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Fig. 15.  Lepadella ovalis.  A. ventral view; B. dorsal view.  Mytilina acanthophora.  C. lateral view; D. 
ventral view; E. cross section.  Scales: A, B=30 μm, C, D=50 μm.
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Key to species of genus Mytilina

1.  Anterior margin of lorica granulated; toes short and sword-shaped ················································· 2
-  ‌�Anterior margin of lorica not granulated; toes narrow and long; shield-shaped projection over 

foot ······································································································································  M. acanthophora
2.  Anterior margin of lorica with two ventral and two dorsal spines ············  M. mucronata mucronata
-  Anterior margin of lorica with two ventral spines only ····················································· M. ventralis

21.  Mytilina acanthophora Hauer, 1938 (Fig. 15C-E)
Sam-gak-git-gak-gwan-yun-chung (삼각깃각관윤충)

Mytilina acanthophora Hauer, 1938, p. 550, Abb. 73a-c; Koste, 1978, p. 149, t. 41: 5a-c, Abb. 37a, b; 
Koste and Shiel, 1989, p. 97, fig. 10: 1, 2; Song and Kim, 1989, pp. 146, 147, fig. 6A-C.

Lateral view of lorica half-moon-shaped, both ends of which truncated.  Cross section of lorica 
pentagon-shaped; with wide and slightly swollen base and bifid apex.  Lorica firm, thick and granu
lated; lateral surface of lorica with smooth band pattern without granulation.  Lorica length 149-
161 μm long and 92-114 μm wide.  Lorica with dorsal cleft; cleft 21-25 μm deep.  In front view, 
anteroventral margin V-shaped, which deeper than dorsal one.  Anterolateral part of lorica form-
ing trigonal pyramids.  Posteroventral part of lorica extended to form shield-shaped plate, which 
covering foot.  Posterolateral margin of lorica deeply and obliquely incurvated toward dorsal part.  
Foot short and two-segmented.  Two toes pointed, long and slender; toes about 3 μm wide and 84-
89 μm long (about 3/5 of lorica length); both sides of toe almost parallel but abruptly tapering at  
1/6 of toe length from end.  Total body length about 217-231 μm.

Distribution:  Probably Cosmopolitan.
Korea:  GN.
Specimens examined:  4 specimens (Uponeup, Changnyeong-gun, Gyeongsangnam-do: 24.ii.1988); 

3 specimens (Oesongneup, Haman-gun, Gyeongsangnam-do: 22.ii.1988).
Remarks:  This species is usually found in humus and muddy bottom.  According to Koste and 

Shiel (1989), it was occasionally found in plankton samples.

22.  Mytilina mucronata mucronata (Müller, 1773) (Fig. 14A)
Dwin-mok-ga-si-gak-gwan-yun-chung (뒷목가시각관윤충)

Brachionus mucronatus Müller, 1773, p. 134.
Salpina mucronata Ehrenberg, 1830, p. 46 (cited from Koste, 1978).
Salpina marina Gosse, 1887a, p. 6, pl. 2, fig. 19.
Mytilina mucronata: Harring, 1913, pp. 74, 75; Mashiko, 1953, p. 67, fig. 7p; Chengalath et al., 1973, p. 

45, fig. 67; Koste and Shiel, 1989, p. 99, fig. 11: 1.
Mytilina mucronata mucronata: Koste, 1978, p. 146, t. 41, fig. 7; Kim et al., 1991, p. 552, fig. 3C.
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Length of lorica 140-200 μm.  Lorica stout, with anterior portion densely granulated; somewhat 
laterally flattened, round dorsally and rather flat ventrally, with a dorsal cleft and two keels ending 
in a very short hook.  Cross section of lorica a pentagon with a bifid apex.  Anterior part of lorica 
wider than posterior part.  Both ends of lorica with stout spines; anterior margin with two short 
dorsal and two short ventrolateral spines; ventrolateral spines of anterior margin shorter than an-
terodorsal spines; two long, strong and dorsally curved spines beside foot opening, which nearly 
equal to or slightly shorter than anterodorsal spines; foot opening inverted U-shaped and wide.  
Foot short, three-segmented and with two stout, sword-shaped toes bearing pointed ends.  Length 
of toe about 2/5 of lorica length.

Distribution:  Cosmopolitan.
Korea:  GW, GN.
Specimens examined:  2 specimens (Junamji, Uichang-gun, Gyeongsangnam-do: 14.i.1989); 9 

specimens (Gyeongpoho, Gangneng-si, Gangwon-do: 22.vi.1989).
Remarks:  This species is close to Mytilina brevispina (Ehrenberg, 1830).  It is distinguished from 

the latter by a pair of anterodorsal spines which are absent in the latter.  This species is found in 
various freshwater habitats, but also often in brackish waters.

23.  Mytilina ventralis (Ehrenberg, 1830) (Fig. 16)
Min-dwit-ga-si-gak-gwan-yun-chung (민뒷가시각관윤충)

Salpina ventralis Ehrenberg, 1830, p. 66 (cited from Koste, 1978).
Salpina macracantha Gosse, 1886 (In: Hudson and Gosse, 1886, vol. 2, pp. 84, 85, pl. 12, fig. 6).
Mytilina macracantha: Collin et al., 1912, p. 157, fig. 307.
Mytilina ventralis var. macracantha: Koste, 1978, p. 147, t. 42: 6a, b; Song and Kim, 1989, pp. 147, 148, 

fig. 7.

Lorica stout, finely granulated and anterior portion coarsely granulated; somewhat laterally flat-
tened, round dorsally and rather flat ventrally; with a dorsal cleft and two keels ending in a stout 
and long spine; dorsal cleft about 16-20 μm deep.  Cross section of lorica a triangle with a bifid 
apex.  Anterior part of lorica wider than posterior part.  Both ends of lorica with stout spines; an-
teroventral margin wide V-shaped and with two short ventrolateral spines; two long and strong 
posteroventral spines beside foot opening, which slightly shorter than posterodorsal spine; pos-
teroventral spines 18-23 μm long and posterodorsal spine 16-21 μm long.  Foot opening inverted 
U-shaped and wide.  Foot short, three-segmented and with two stout, sword-shaped toes bearing 
pointed ends.  Length of toe about 2/5 of lorica length; toes 6-8 μm wide and 43-57 μm long.  Lo
rica 174-195 μm long.  Lorica 95-115 μm wide in lateral view.

Distribution:  Cosmopolitan.
Korea:  GN.
Specimens examined:  15 specimens (Oesongneup, Haman-gun, Gyeongsangnam-do: 27.vi.1988); 

25 specimens (Uponeup, Changnyeong-gun, Gyeongsangnam-do: 26.vi.1988); 35 specimens (Junam-
ji, Uichang-gun, Gyeongsangnam-do: 27.vi.1988); 95 specimens (Jillalleup, Haman-gun, Gyeong-
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sangnam-do: 2.x.1988).
Remarks:  Benthic species.  This species is usually found in muddy bottom or among the plants.

Family Trichocercidae Remane, 1933
Jwi-yun-chung-gwa (쥐윤충과)

Type genus:  Trichocerca Lamarck, 1801.

Genera  3 (1 in Korea).

Fig. 16.  Mytilina ventralis.  A. ventrolateral view; B. ventral view; C. dorsal view; D. cross section.  
Scales: A-C=50 μm.
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Genus Trichocerca Lamarck, 1801
Jwi-yun-chung-sok (쥐윤충속)

Body loricate, cylindrical, rather elongated, always asymmetrical and rather spiraled.  Lorica in 
one piece with neck part slightly setoff and usually extended into spines or points dorsally; fre-
quently with one or two striated dorsal ridges of variable height.  Foot short.  Toes thin and nee-
dle-shaped; left toe usually much longer than right toe; right toe slightly or much reduced or ab-
sent.  Trophi virgate; asymmetrical and large alulae present.

Type species:  Trichoda rattus Müller, 1776.

Species  75 (2 in Korea).

Key to the species of genus Trichocerca

1.  Lorica with single ridge running 2/3 of dorsum ·······································································  T. rattus
-  Lorica with double ridges running more than 2/3 of dorsum ··········································· T. bicristata

24.  Trichocerca bicristata (Gosse, 1887) (Fig. 17)
Du-yong-gol-jwi-yun-chung (두용골쥐윤충)

Mastigocerca bicristata Gosse, 1887a, p. 2, pl. 1, fig. 5; Hudson and Gosse, 1889, p. 35, pl. 31, fig. 27.
Rattulus bicristatus: Jennings, 1903, pp. 330, 331, pl. 9, figs. 77-80.
Trichocerca bicristata: Yamamoto, 1952, p. 84, fig. 99; Pontin, 1978, p. 88, fig. 72b.
Trichocerca bicristata bicristata: Koste, 1978, pp. 395, 396, t. 137: 3a-m; Song and Kim, 1989, pp. 151-

153, fig. 10A-E.

Lorica cylindrical and half-moon-shaped in lateral view; slightly swollen ventrally and highly 
plump dorsally.  Lorica length including foot 183-218 μm and height 102-134 μm.  Lorica smooth.  
Lorica cross section approximately elliptical and with two ridges separated by V-shaped depression.  
Two high dorsal ridges present, running from anterior end backward for about 3/4 of dorsum and 
shifted a little to left; ridges thin at edges and thicker toward their bases; maximum hight of ridge 
about 17-24 μm; with broad, well-defined bands of muscle fibers inside, which resulting in trans-
verse striations outwardly; between ridges, wide V-shaped trough present; ridges gradually lower-
ing backwards.  Anterior margin of lorica without spines or projections; anterolateral margin arched.  
Head sheath marked off from remainder of lorica merely by slight constriction, largely confined to 
ventral side.  Foot conical, about 20-25 μm long; marked off from lorica by transverse fold.  Pos-
terodorsal part of lorica extended, covering dorsal part of foot, but not reaching foot end.  Left toe 
very long (192-213 μm), curved and needle-shaped; left toe somewhat longer than lorica length, 
while right one conspicuously degenerate or rudimentary and its length only 1/8-1/7 of left toe 
length (25-37 μm); left toe with triapical tip and median apex the longest.  Foot end with five sub-
styles except two toes and their length about 8-17 μm.  Trophi virgate type; left manubrium thinner 
and shorter than right one, but all curved inward; fulcrum inverted T-shaped; upper end of unci 
and rami dentate; lower part of right ramus (alula) projecting lengthwise and sharply like wing of 
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swallow.

Distribution:  Cosmopolitan.
Korea:  CN, GN, JN.
Specimens examined:  2 specimens (Oesongneup, Haman-gun, Gyeongsangnam-do: 27.vi.1988); 4 

specimens (Jillalleup, Haman-gun, Gyeongsangnam-do: 27.vi.1988); 2 specimens (Uponeup, Chang

Fig. 17.  Trichocerca bicristata.  A. female; B. foot; C. cross section; D, E. trophi (U. uncus; R. ramus; F.
fulcrum; RM. right manubrium; LM. left manubrium).  Scales: A=50 μm.
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nyeong-gun, Gyeongsangnam-do: 26.vi.1988); 35 specimens (Junamji, Uichang-gun, Gyeongsang
nam-do: 2.x.1988); 2 specimens (Songho-ri, Haenam-gun, Jeollanam-do: 2.v.1990, S.M. Yoon); 3 
specimens (Seguji, Dolsan-eup, Yeosu-si, Jeollanam-do: 26.iv.1990, S.M. Yoon); 1 specimen (Jiseok-ri, 
Yesan-gun, Chungcheongnam-do: 2.vii.1988).

Remarks:  Trichocerca bicristata is an indicator to oligosaprobic waters (Koste, 1978; Sládeček, 1983).  
It is close to T. mucosa (Stokes, 1896) and distinguished from the latter by the the ratio of dorsal 
ridge length to lorica length.  While the ridges pass over 3/4 of lorica length in this species, only  
1/2 in T. mucosa.

This species is found among detritus and plants.

25.  Trichocerca rattus (Müller, 1776) (Fig. 18)
Jwi-yun-chung (쥐윤충)

Trichoda rattus Müller, 1776, p. 281.
Mastigocerca carinata Ehrenberg, 1830, p. 66 (cited from Koste, 1978); Hudson and Gosse, 1886, vol. 2, 

p. 60, pl. 20, fig. 7.
Acanthodactylus carinatus: Tessin, 1890, p. 156, fig. 15.
Rattulus carinatus: Jennings, 1903, pp. 332, 333, pl. 11, figs. 95-97.
Trichocerca rattus f. carinata: Koste, 1978, pp. 398, 399, t. 137a: 7, 139: la-d; Song and Kim, 1989, p. 

153, fig. 10F-I.
Trichocerca rattus: Shiel and Koste, 1992, p. 25, fig. 13: 1.

Lorica cylindrical and spindle-shaped in lateral view; lorica 139-145 μm long and 73-91 μm wide 
in lateral view.  Lorica smooth.  Anterior margin of lorica without spines or projections.  Head aper-
ture as wide as 1/2 of lorica height and slightly concave.  Head sheath marked off from remainder 
of lorica by oblique and transverse fold located at 1/7 of lorica length from the top.  Lorica cross 
section approximately elliptical and with one ridge.  Single high dorsal ridge fin-shaped and run-
ning from anterior end backward for about 2/3 of dorsum; dorsal ridge outline round and with a 
maximum height of 22-25 μm; with broad, well-defined bands of muscle fibers inside, which re-
sulting in transverse striations outwardly.  Posterodorsal part of lorica extended, covering about 
3/4 of foot dorsally, but not reaching foot end.  Foot conical, about 16-19 μm long; marked off from 
lorica by transverse fold.  Two toes needle-shaped; left toe very long (141-145 μm) and as long as 
or slightly longer than lorica, while right one conspicuously degenerate or rudimentary and only 
8-9 μm long; left toe tip sharp and not furcate.  Foot end with five substyli except two toes; the lon-
gest substylus longer than right toe and about 11-16 μm long.  Trophi virgate type and asymmet-
rical; left manubrium thinner and shorter than right one, but all curved inward; fulcrum inverted 
T-shaped; upper end of unci and rami dentate; lower part of right ramus (alula) projecting length-
wise, longer than right alula, and bifurcate.

Distribution:  Cosmopolitan.
Korea:  GN.
Specimens examined:  9 specimens (Uponeup, Changnyeong-gun, Gyeongsangnam-do: 16.iv.1988); 

1 specimen (Oesongneup, Haman-gun, Gyeongsangnam-do: 27.vi.1988); 15 specimens (Junamji, 
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Uichang-gun, Gyeongsangnam-do: 27.vi.1988).
Remarks:  A variant, T. rattus f. carinata (Ehrenberg, 1830) differs from T. rattus s. str. by a wider 

head opening and higher dorsal ridge.  However, it is currently synonymised, because all body 
measurements are within those of the typical form, and there is no evidence that this is other than 
an ecotype (Shiel and Koste, 1992).  This species is found among detritus and plants.

Fig. 18.  Trichocerca rattus.  A. female; B. trophi (U. uncus; R. ramus; F. fulcrum; M. manubrium); C. 
foot.  Scales: A=50 μm.
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Subclass Bdelloidea Hudson, 1884
Jil-hyeong-a-gang (질형아강)

Order Adinetida Melone and Ricci, 1995
Nap-jang-meo-ri-yun-chung-mok (납작머리윤충목)

Family  1 (1 in Korea).

Family Adinetidae Hudson and Gosse, 1886
Nap-jang-meo-ri-yun-chung-gwa (납작머리윤충과)

Ciliary field present on ventral side of head instead of corona and non-retractable.  Rostrum 
non-retractable.  Rake apparatus present.  Stomach with a tubular lumen.  Foot with 3 toes.  With-
out eyes.  Oviparous.

Type genus:  Adineta Hudson, 1886.

Genera  2 (2 in Korea).

Genus Adineta Hudson and Gosse, 1886
Nap-jang-meo-ri-yun-chung-sok (납작머리윤충속)

Body rather flat dorsoventrally.  Rostrum short, broad and non-retractable.  Forward movement 
by sliding instead of telescopic withdrawal and extension of body segments.  Foot narrow and with 
4 or 5 pseudosegments.  Dental formula 2/2.  Eyes mostly absent.  Oviparous.

Type species:  Callidina vaga Davis, 1873.

Species  12 (4 in Korea).

Key to the species of genus Adineta

1.  Rake apparatus present ····························································································································· 2
-  Rake apparatus absent; Rostrum lamella like brim of hat ····················································  A. gracilis
2.  Rake apparatus with 5 teeth; spurs conical and small ···················································· A. vaga minor
-  Rake apparatus with 8 teeth; spurs much longer and bigger than toes ············································· 3
3.  Rostral lamella with 2 lateral auricles each bearing a long sensilla ·····································  A. steineri
-  Rostral lamella with 2 lateral auricles each bearing many short sensillae ·························  A. barbata
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26.  Adineta barbata Janson, 1893 (Fig. 19A)
Teol-gwi-nap-jang-meo-ri-yun-chung (털귀납작머리윤충)

Adineta barbata Janson, 1893, p. 74, pl. 5, figs. 70, 71; Bartoš, 1951, p. 473, figs. 3J, 66A, B; Donner, 
1965, p. 270, fig. 198c, d; Koste, 1996, p. 356, fig. 3c, d (not Adineta barbata after de Koning, 1929); 
Song and Kim, 2000, p. 96, table 2.

Eyes absent.  Head oval, flat and thumb-shaped.  Rostrum with 2 auricle-like lamellae laterally;  
each lamella bearing many long sensillae and curved forward.  Corona a ventral ciliary field and 
non-retractable.  Rake apparatus present on corona anterior to mouth and with 8 sharp teeth point-
ing up.  A sharp and long spine-like projection present just under each rake apparatus.  Dental 
formula 2/2.  Preanal segment much narrower than preceding segment of trunk.  Anal segment 
gradually tapering to foot.  Foot narrower than rump and with 5 pseudosegments.  Spur rather big, 
straight and lanceolate.  Three toes small.

Body length 346-348 μm, trunk width 80-81 μm, spur length 19 μm.

Distribution:  Probably Cosmopolitan.
Korea:  GW.
Specimens examined:  2 specimens (Garibong: 28.ix.1997, K.S. Lee).
Remarks:  A. barbata is very similar to A. steineri.  The chief distinction between these two spe-

cies is the morphology of rostrum and spurs: (1) The rostral lamellae are curved forward and bear 
many sensillae in A. barbata, while not curved and bear a long sensilla in A. steineri and (2) Spurs 
are rather straight in A. barbata while bowed posteriorly in A. steineri.  Adineta species are easily rec-
ognized by their flat heads and peculiar movement.  While other bdelloids creep like leeches, they 
slide without retraction of head.  Only feet move telescopically when they slide forward (Song and 
Kim, 1996).

27.  Adineta vaga minor Bryce, 1893 (Fig. 19C)
Ja-geun-tteo-do-ri-nap-jang-meo-ri-yun-chung (작은떠돌이납작머리윤충)

Adineta vaga var. minor Bryce, 1893, p. 149; Bartoš, 1951, p. 475; Haigh, 1968, p. 41, fig. 2p.
Adineta vaga minor: Bartoš, 1959, p. 308, figs. 56C, G, F, 57K, L; Donner, 1965, p. 274, fig. 200b-g; 

Brauer, 1912, p. 31, figs. 50, 51a, b; Song and Kim, 1996, p. 56, fig. 1k, l; Song and Kim, 2000, p. 96, 
table 2.

Eyes absent.  Head oval, flat and thumb-shaped in front view; width 3/4 of its length; rostrum 
lamella bilobed; each lobe short and rather wide.  Corona ventral and non-retractable; rake appa-
ratus present anterior to mouth and with 5 sharp teeth; sharp and long (about 4 times longer than 
teeth on rake apparatus) spine-like projection just under each rake apparatus.  Dental formula 2/2.  
Trunk spindle-shaped, 48-56 μm wide and tapering abruptly from rump; rump tapering gradually 
to foot.  Foot with 5 pseudosegments.  Spurs short, conical, and 5 μm long.  Three toes shorter than 
spurs.  Body 256-291 μm long in creeping.



Eurotatoria: Bdelloidea: Adinetida: Adinetidae 53

Distribution:  Cosmopolitan.
Korea:  GW.
Specimens examined:  2 specimens (Chilseongsan: 11.v.1997); 5 specimens (Jeombongsan: 11.xi. 

1997, K.S. Lee).
Remarks:  A. vaga minor is distinguished from the other subspecies of A. vaga by the following 

characteristics (Donner, 1965): (1) This subspecies has short and pointed spurs, (2) Body length 
ranges from 200 to 500 μm, and (3) Transverse folds between body pseudosegments are not clear.  
Adineta species are easily recognized by their flat heads and peculiar movement.  While other bdel-

Fig. 19.  Adineta barbata.  A. creeping, ventral view.  Adineta steineri.  B. creeping, ventral view.  Adi-
neta vaga minor.  C. creeping, ventral view.  Adineta gracilis.  D. creeping, ventral view.  Scales: 50 
μm.
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loids creep like leeches, they slide without retraction of head.  Only feet move telescopically when 
they slide forward.  The present family Adinetidae was newly reported to Korean fauna by Song 
and Kim (1996).

While the distribution of this subspecies is cosmopolitan, it has been reported from India (Murray, 
1906b) and Korea (Song and Kim, 1996) in Asia (Song and Kim, 2000).

28.  Adineta steineri Bartoš, 1951 (Fig. 19B)
Syu-ta-i-neo-nap-jang-meo-ri-yun-chung (슈타이너납작머리윤충)

Adineta barbata var. Steiner, 1913 (cited from Bartoš, 1951).
Adineta steineri Bartoš, 1951, p. 471; Donner, 1965, p. 270, fig. 198h, i; Haigh, 1968, p. 40, fig. 2K, L; 

Song and Kim, 1996, p. 57, fig. 1i, j; Song and Kim, 2000, p. 96, table 2.

Eyes absent.  Head oval, flat and thumb-shaped; head 48-61 μm long and 35-45 μm wide.  Ros-
trum arched, narrower than head width, and with short lateral auricles; each auricle bearing long 
single sensillae.  Corona ventral and non-retractable; rake apparatus present anterior to mouth 
and with 8 sharp teeth pointing forward; sharp and long (about 4 times longer than claws on rake 
apparatus) spine-like projection just under each rake apparatus.  Dental formula 2/2.  Trunk spin-
dle-shaped and 79-83 μm wide; posterior part of third segment of trunk abruptly tapering to pre-
anal segment; preanal segment trapezoidal in outline.  Foot with 5 pseudosegments and tapering 
gradually to toes.  Spurs bull’s horn-shaped, curved towards toes, and 15-20 μm long.  Three toes 
much shorter than spurs.  Body 325-352 μm long in creeping.

Distribution:  Cosmopolitan.
Korea:  GW.
Specimens examined:  1 specimen (Daegwallyeong: 8.iii.1997); 5 specimens (Taebaeksan: 17.vii. 

1997); 10 specimens (Campus of Gangneung-Wonju National University: 13.vii.1998).
Remarks:  While the distribution of this species is cosmopolitan, Song and Kim (1996) was new 

Asian record of it.

29.  Adineta gracilis Janson, 1893 (Fig. 19D)
Nal-ssin-nap-jang-meo-ri-yun-chung (날씬납작머리윤충)

Adineta gracilis Janson, 1893, p. 77, pl. 5, figs. 76, 77; Montet, 1915, p. 262, pl. 7, fig. 1a, b; Bartoš, 
1951, p. 477, figs. 4B, 66D, H; Bartoš, 1959, p. 309, fig. 57D, E; Donner, 1965, p. 274, fig. 199g-j; 
Song, 2014, pp. 55-57, fig. 2A.

Eyes absent.  Head oval, flat and thumbshaped.  Rostrum lamella like brim of hat, with even 
height and without auricle-like structure laterally, incurved ventrally.  Corona a ventral ciliary field 
and non-retractable.  Rake apparatus absent.  Two thin and long spine-like projections present an-
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terior to mouth; each tip curved and pointing up.  Integument around posterior part of ventral cili-
ary field and mouth extended like lamella forming rhomboidal collar-shaped structure.  Dental for-
mula 2/2.  Preanal segment much narrower than preceding segment of trunk.  Anal segment grad-
ually tapering to foot.  Foot narrower than rump.  Spurs small, triangular and decurved towards 
end.  Three toes small.  Body length 256 μm.  Trunk width 41 μm.

Distribution:  Korea, Europe, Australia, New Zealand, Pacific Islands, the Antarctic, South and 
North America.

Korea:  GW.
Specimens examined:  8 specimens (Jukheondong, Gangneung-si: 7.iii.2013, Chang-Ho Lee).
Remarks:  While the distribution of this species is presumably cosmopolitan, it was newly re-

ported from Asia by Song (2014).

Genus Bradyscela Bryce, 1910
Ae-beol-re-yun-chung-sok (애벌레윤충속)

Body short, stout and vermiform.  Rake apparatus in grasping motion.  Eyes absent.  Three toes 
thick and short.

Type species:  Adineta clauda Bryce, 1893.

Species  3 (3 in Korea).

Key to the species of genus Bradyscela

1.  ‌�Second foot pseudosegment with 2 small spurs at the inside of U-shaped posterodorsal expan-
sion ············································································································································  B. granulosa

-  ‌�Second foot pseudosegment with many papillae posteriorly and without posterodorsal expan-
sion ······························································································································································· 2

2.  ‌�Second foot pseudosegment with about 21 short and round-ended papillae and two inverted tri-
angle-shaped papillae posteriorly; rake apparatus with 6 teeth on the outer margin ······· B. clauda

-  ‌�Second foot pseudosegment with about 42 thin papillae, two thin and knobby papillae, and two 
thick paddle-shaped papillae posteriorly; rake apparatus with 4 teeth on the outer margin ··········· 
······················································································································································ B. hoonsooi

30.  Bradyscela clauda (Bryce, 1893) (Fig. 20A)
Kkot-ip-kkong-mu-ni-ae-beol-re-yun-chung (꽃잎꽁무니애벌레윤충)

Adineta clauda Bryce, 1893, p. 150, pl. 11, fig. 1.
Bradyscela clauda: Bryce, 1910, p. 73; Bartoš, 1959, p. 310, fig. 57F, H; Donner, 1965, p. 277, fig. 202a-c; 
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Song and Kim, 2000, p. 96, table 2.

Body lightly granulated and vermiform.  Rostral lamella bilobed and about a half of maximum 
width of head; each lobe rather transversely elliptical in ventral view.  Head as long as wide, as 
wide as trunk when rake apparatus fully opened, and without ventral ciliation.  Rake apparatus 
with 6 teeth outside and a median tooth inside.  Dental formula 2/2.  Pharyngeal tube as long as 
trophi.  Trunk with rather parallel margins; anal segment with transverse folds medially and pos-
teriorly.  Foot very short, hardly extended fully and with 3 pseudosegments; first pseudosegment 
with median swelling all around like a ring; second pseudosegment with many small knob-like 
papillae all around of posterior margin and two rather big inverted triangle-shaped papillae dorso-
laterally.  Three toes short and thick.

Body length 162-168 μm, head width 34-35 μm.

Distribution:  Cosmopolitan.
Korea:  GW.
Specimens examined:  2 specimens (Campus of Gangneung-Wonju National University: 12.x.1995); 

2 specimens (Jabyeongsan: 1.xii.1997).
Remarks:  In the genus Bradyscela, only three species, B. clauda, B. granulosa and B. hoonsooi have 

been reported worldwide.  While the distribution of B. clauda and B. granulose is cosmopolitan, they 
were newly reported from Asia by Song and Kim (2000).

31.  Bradyscela granulosa de Koning, 1947 (Fig. 20B, C)
Mi-ri-bae-beol-re-yun-chung (미립애벌레윤충)

Bradyscela granulosa De Koning, 1947, p. 185, pl. 1, fig. 1a-c; Bartoš, 1959, p. 312; Donner, 1965, p. 
278, fig. 202d; Song and Kim, 2000, pp. 92-94, fig. 2.

Body lightly granulated and vermiform.  Rostral lamella bilobed and about a half of maximum 
width of head; each lobe curved forward.  Head as long as wide, as wide as trunk when rake appa-
ratus fully opened, and without ventral ciliation.  Rake apparatus with 4 teeth outside and a medi-
an tooth inside.  Dental formula 2/2.  Pharyngeal tube as long as trophi length.  Trunk with rather 
parallel margins.  Foot very short, hardly extended fully and with 3 pseudosegments; first pseu-
dosegment swollen dorsally; second pseudosegment shorter than first pseudosegment and swollen 
posterodorsally.  Spurs conical, extremely small and very far apart, and usually hidden inside of 
U-shaped swollen part of second foot pseudosegment.  Three toes short and thick.  Egg oval with 
smooth surface.  Body length 228-240 μm, head width 43-44 μm.

Distribution:  Korea, the Netherlands, Belgium, Austria, Germany.
Korea:  GW.
Specimens examined:  3 specimens (Campus of Gangneung-Wonju National University: 13.vii. 

1998).
Remarks:  The present species is rather rare and has been reported only from four countries in 

Europe.  Song and Kim (2000) was the first record outside Europe.  In Begium and the Netherlands, 
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the present species had been found from mosses (Donner, 1965).  The Korean specimens were found 
from the temporary rain pool.

Fig. 20.  Bradyscela clauda.  A. creeping, ventral view.  Bradyscela granulosa.  B. creeping, ventral 
view; C. rump, foot, spurs and toes, ventrolateral view.  Scales: A, B=50 μm, C=20 μm.
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32.  Bradyscela hoonsooi Song and Min, 2015 (Fig. 21)
Hun-su-ae-beol-re-yun-chung (훈수애벌레윤충)

Bradyscela hoonsooi Song and Min, 2015, pp. 213-215, figs. 1, 2.

Body reddish, highly granulated, and vermiform.  Rostral lamella trilobed with auricle-like lateral 
lobes; each lateral lobe very thin and hexagonal in frontal view; median lobe with variable shapes 
depending on head movement (flat, arched, or slightly bilobed).  Head wider than its length when 

Fig. 21.  Bradyscela hoonsooi.  A. feeding head, ventral view; B. toes and papillae, ventral view; C. 
creeping, ventral view.  Scales: A, B=10 μm, C=50 μm.
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rake apparatus fully opened, and slightly narrower than maximum body width in creeping.  Rake 
apparatus with four teeth on outer margin and one tooth inside; each corner of outer margin of 
rake apparatus triangular, variable in shape, from a dull angle to a sharp process depending on the 
degree of retraction or expansion of the rake apparatus during its grasping action.  Dental formula  
2/2.  Pharyngeal tube as long as trophi length.  Foot very short, barely extended fully, and with 
three pseudosegments; posterior margin of second pseudosegment surrounded by approximately 
42 thin papillae, and with two thin and round-ended papillae on each ventrolateral corner, and two 
large paddle-shaped papillae on each dorsolateral corner.  Three toes very short, thick, and blunt.  
Total length 200-210 μm.  Greatest trunk width 45-50 μm.  Rostral lamellae width 21-22 μm.

Distribution:  Korea.
Korea:  GW.
Specimens examined:  6 specimens (Wanggok-ri, Goseong-gun: 15.ix.2013).
Remarks:  In the genus Bradyscela, only two species, B. clauda (Bryce, 1893) and B. granulosa De 

Koning, 1947, have previously been described.  B. hoonsooi seems to be more morphologically sim-
ilar to B. clauda than to B. granulosa.  B. clauda and B. hoonsooi have numerous papillae surrounding 
the posterior margin of the second foot pseudosegment, whereas B. granulosa has two very small 
spurs, which are usually hidden inside the U-shaped swollen part of the second foot pseudosegment.  
B. hoonsooi can be distinguished from B. clauda by the following morphological characteristics: (1) 
the number of teeth on the outer margin of the rake apparatus; and (2) the number and shape of 
papillae around the posterior margin of the second foot pseudosegment.  B. hoonsooi has four teeth 
on the outer margin of the rake apparatus, whereas B. clauda has six; B. hoonsooi has approximately  
42 thin papillae, two thin and knobby papillae, and two thick paddle-shaped papillae, whereas 
B. clauda has approximately 21 short and round-ended papillae and two inverted triangle-shaped 
papillae; and the majority of papillae in B. hoonsooi are thinner and much longer than those of B. 
clauda (Song and Min, 2015).

Order Philodinavida Melone and Ricci, 1995
Jo-sang-seon-yun-chung-mok (조상선윤충목)

Mastax close to mouth opening; can be extruded in feeding.  Corona reduced to small ciliated 
field; trochal discs rudimentary or absent.  One or two spurs present.  Four toes present.

Family  1 (1 in Korea).

Family Philodinavidae Harring, 1913
Jo-sang-seon-yun-chung-gwa (조상선윤충과)

Corona insufficiently developed; trochal discs rudimentary or absent.  Rostrum kept extended.  
Pharyngeal tube very short and with thick wall.  Teeth present on uncus anteriorly.  Four toes pres-
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ent.
Type genus:  Philodinavus Harring, 1913.

Genera  3 (2 in Korea).

Genus Henoceros Milne, 1916
Sam-gak-kko-ri-yun-chung-sok (삼각꼬리윤충속)

Insufficiently developed corona present under rostrum ventrally; posterior borders of troch-
al discs without cilia.  Rostrum kept extended.  Pharyngeal tube extremely short.  Foot short and 
stout.  One large, triangular and tail-like spur present.  Four toes very big, strong and sickle- 
shaped.  Eyes absent.

Type species:  Monoceros falcatus Milne, 1916.

Species  2 (1 in Korea).

33.  Henoceros falcatus (Milne, 1916) (Fig. 22D, E)
Nat-bal-ga-rak-sam-gak-kko-ri-yun-chung (낫발가락삼각꼬리윤충)

Monoceros falcatus Milne, 1916, part. 1, p. 49, pl. 2, fig. 1-1d.
Henoceros falcatus Milne, 1916, part. 2, p. 149; Bartoš, 1951, p. 468, figs. 3O, 6J; 1959, p. 302, fig. 55CH, J, 

L; Donner, 1965, p. 266, fig. 196d-g; Schmid-Araya, 1995, p. 132, fig. 2a-c; Song and Kim, 2000, p. 
96, table 2.

Eyes absent.  Rostrum with 2 pseudosegments and with cilia anteriorly and laterally; first pseudo
segment flat and second one rather squarish in dorsal view.  Corona present under rostrum ven-
trally and reduced to 2 circular ciliary discs without cilia posteriorly.  Pharyngeal tube extremely 
short.  Trophi present just behind corona and symmetrically formed with unci, rami and manubria 
which spine-shaped; unci without any teeth inside.  Antenna thick and short.  Trunk with promi-
nent longitudinal ridges.  Vitellarium with 4 nuclei.  Posterodorsal part of last foot pseudosegment 
extended into tail-like triangular spur which covering toes.  Four toes strong, sickle-shaped and 
with pointed ends.  Body length (in creeping) 177 μm, neck width 24 μm, trunk width 24 μm, poste-
rior toe length 11 μm.

Distribution:  Korea, Myanmar, Ecuador, Austria, Germany, South Africa.
Korea:  GW.	
Specimens examined:  1 specimen (Chilseongsan, Gujeong-myeon, Gangneung-si: 11.v.1997).
Remarks:  The present species is rather rare and has been reported from only 5 countries after 

Milne (1916) described it from South Africa.  It has been found from fish ponds, moss, river, reser-
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voir and streams.  The Korean specimen was found from leaf litter from a stream.
The trophi of the present species is quite different from that of other bdelloids, ramate type.  It is 

very simple and made of unci, rami and manubria which are without any protuberances on them 
and all narrow spine-shaped.

Considering the trophi, degenerated corona and tail-like single spur of the present species, the 
taxonomic position of it seems to be somewhere between order Ploimida and Philodina and it might 
be most related to Pleurotrocha species (Milne, 1916).

Therefore, further studies including molecular and ultrastructural analyses might be needed in 
the near future to make the taxonomic status of H. falcatus clear.

The present genus as well as the present species were newly reported from East Asia by Song and 
Kim (2000).

Genus Philodinavus Harring, 1913
Jo-sang-seon-yun-chung-sok (조상선윤충속)

Corona absent.  Ciliated alimentary canal ceased at mouth.  Rostrum kept extended and not bent 
backward.  Two spurs in general shape.  Four toes very plump.  Pharyngeal tube very short.  Stom-
ach with a tubular lumen.  Teeth, 3 or 4, on each uncus anteriorly.

Type species:  Microdina paradoxa Murray, 1905.

Species  2 (1 in Korea).

34.  Philodinavus paradoxus (Murray, 1905) (Fig. 22A-C)
Ui-oe-jo-sang-seon-yun-chung (의외조상선윤충)

Microdina paradoxa Murray, 1905, p. 371, pls. 1, 2; 1906a, p. 170, pl. 4, fig. 17; 1911a, p. 576, pl. 16, fig. 
1a, b.

Philodinavus paradoxus (Murray, 1905) Harring, 1913, p. 83; Bartoš, 1951, p. 468, figs. 3N, 64A-G; 
1959, p. 302, fig. 55A-G; Donner, 1965, p. 266, fig. 195e, f; Schmid-Araya, 1995, p. 131, fig. 1a-c; 
Song and Kim, 2000, p. 96, table 2. 

Body stout and smooth.  Rostrum short and semicircular dorsally.  Rostrum lamella bilobed and 
much narrower than rostrum; each lobe triangular ventrally.  Antenna short and sometimes bent 
backward.  Mouth somewhat trifoliate with a small finger-like process on each corner; upper lip 
slightly bilobed and lower lip V-shaped.  Parts of trophi united rather loosely; unci with 3 teeth an-
teriorly.  Trunk with rather parallel sides; preanal segment more plumper that preceding segment.  
Vitellarium with 4 nuclei.  Foot with 3 pseudosegments and ending with 4 toes; toes thick and 
short.  Spurs short, stout and conical with obtuse ends; interspace narrow.  Body length 291 μm, 
trunk width 34 μm, spur length 9 μm, and dorsal toe length 14 μm.
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Distribution:  Cosmopolitan.
Korea:  GW.
Specimens examined:  1 specimen (Wangsan-myeon, Gangneung-si, Gangwon-do: 25.iii.1998).
Remarks:  Murray (1905) established a new family Microdinidae based on the characteristics of 

the present species, which was changed to Philodinavidae by Harring (1913).  The rostrum, spurs 
and four toes of the present species resemble closely those of philodinids.  But it has very peculiar 

Fig. 22.  Philodinavus paradoxus.  A. creeping, lateral view; B. head and neck, ventral view; C. foot, 
spurs and toes, ventrolateral view.  Henoceros falcatus.  D. creeping, dorsal view; E. foot, spurs and 
toes, ventral view.  Scales: A, D=50 μm, B, E=15 μm, C=10 μm.
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characteristics which have not been observed in other bdelloids: (1) Corona is absent in the present 
species and the ciliated alimentary canal is ceased just before mouth.  The mouth of P. paradoxus is 
most similar to that of Adineta and (2) The parts of trophi are rather loosely united and the strong 
teeth on unci are located anteriorly while medially in the other bdelloids.  The trophi of the present 
species can be completely protruded (Murray, 1906a) and seems to be intermediate between ramate 
and malleo-ramate type in structure (Murray, 1905).

In the present genus Philodinavus, two species, P. paradoxus and P. aussiensis Ricci et al., 2003 have 
been known to the world.  The present species has been reported from the various habitats like 
cryoconite hole, lakes, mosses, running water, sediment from a stream, mosses and algae in run-
ning water and thermal springs.  In Korea, only one specimen was found from bed sediment of a 
stream in Wangsan.

The present family Philodinavidae and the present species are newly reported from Asia by Song 
and Kim (2000).

Order Philodinida Melone and Ricci, 1995
Seon-yun-chung-mok (선윤충목)

Families  2 (2 in Korea).

Family Philodinidae Bryce, 1910
Seon-yun-chung-gwa (선윤충과)

Type genus:  Philodina Ehrenberg, 1830.

Genera  11 (9 in Korea).

Genus Ceratotrocha Bryce, 1910
Ppul-gwan-yun-chung-sok (뿔관윤충속)

Cingulum pad elongaed anterolaterally.  Pedicels rudimentary or absent.  Foot ending with an 
adhesive disc or 2 stumpy toe-like papillae.  Antenna very short.  Dental formula 2/2-3/3.  Eyes  
absent.

Type species:  Callidina cornigera Bryce, 1893.

Species  4 (1 in Korea).
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35.  Ceratotrocha cornigera (Bryce, 1893) (Fig. 23C-E)
Cham-ppul-gwan-yun-chung (참뿔관윤충)

Callidina cornigera Bryce, 1893b, p. 201, fig. 3; Murray, 1908a, p. 192.
Ceratotrocha cornigera: Bryce, 1910, p. 74; Murray, 1911b, p. 172; 1911c, p. 293; De Koning, 1929, p. 

37, fig. 6; Bartoš, 1951, p. 339, fig. 28A-E; 1959, p. 252, fig. 43C-F, H; Schulte, 1954, p. 606, fig. 32; 
Donner, 1965, p. 260, fig. 191a-d; Haigh, 1965, p. 38, fig. 3i-k; Song and Kim, 2000, p. 96, table 2.

Rostrum rather short.  Rostrum lamella bilobed and wider than rostrum; each lobe big and semi-
circular.  Both lateral borders of cingulum elongated like long horn-shaped appendages, which 
equally sized and shaped, with wide bases, tapering gradually to obtuse ends and curved forward 
from bases to tips.  Corona present between lateral appendages.  Pedicel very short.  Trochal discs  
somewhat lower than upper lip.  Neck as long as head.  Dental formula 2/2.  Trunk much lon
ger than foot.  Foot very short, about 1/10 of body length, and hardly extended fully.  Spurs coni-
cal with sharp points; interspace very narrow or absent.  Body length (in creeping) 253 μm, trunk 
width (in creeping) 36 μm, corona width 34 μm, cingulum pad width 48 μm, spur length 8 μm.

Distribution:  Cosmopolitan.
Korea:  GW.
Specimens examined:  3 specimens (Jeombongsan: 16.xi.1997, K.S. Lee).
Remarks:  Both the present genus Ceratotrocha and the present species were newly reported from 

Asia by Song and Kim (2000).
According to Bryce (1893b), the trochal discs of the type specimen were not separated and later-

ally elongated into horn-like fleshy processes, which were ciliated on inner proximal margins.  But, 
Murray (1908a) found that the structure of the trochal discs was not different from that of other 
philodinids and the long horn-like processes were not extended from the sides of trochal discs but 
from those of cingulum and since then, that has been confirmed by many other researchers (Bartoš, 
1951; Schulte, 1954; Donner, 1965; Haigh, 1965).  These processes seem to function as a tactile organ 

(Murray, 1908a; Bartoš, 1951).
The characteristics of the Korean specimens agree well with Murray’s description.
This species appeared to have a preference for mountains as its habitat (Murray, 1911c).  The Korean 

specimens were also found from the mosses in Jeombong-san.

Genus Dissotrocha Bryce, 1910
Jeo-gwan-yun-chung-sok (저관윤충속)

Integument rigid.  Trunk mostly with spines and/or bumps.  Rostral lamella rather big.  Two cere-
bral eyes present.  Foot with 4 pseudosegments.  Spurs very long, sharp and mostly with thickened 
bases.  Four toes present and ventral toes very long.  Viviparous.

Type species:  Callidina spinosa Bryce, 1892.

Species  7 (4 in Korea).
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Key to the species of genus Dissotrocha

1.  Longitudinal ridges of trunk without spines or knobs ···················································  D. macrostyla
-  ‌�Longitudinal ridges of trunk with pointed or blunt spines of variable number, length and pat-

tern ······························································································································································· 2

Fig. 23.  Dissotrocha spinosa.  A. creeping, dorsal view; B. feeding head, dorsal view.  Ceratotrocha 
cornigera.  C. creeping, dorsal view; D. feeding head, dorsal view; E. feeding head, lateral view.  
Scales: A, C=50 μm, B, D=15 μm, E=25 μm.
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2.  Trunk with 5-6 pairs of long spines dorsally ························································································· 3
-  ‌�Trunk with many short spines which set together like comb and forming transverse rows on 

trunk segments dorsally ············································································································· D. spinosa
3.  Trunk with 6 pairs of long spines ·············································································  D. aculeata aculeata
-  Trunk with 5 pairs of long spines ···············································································  D. aculeata reversa

36.  Dissotrocha aculeata aculeata (Ehrenberg, 1832) (Fig. 25D, E)
Seom-se-jeo-gwan-yun-chung (섬세저관윤충)

Philodina aculeata Ehrenberg, 1832, p. 148 (cited from Harring, 1913); Janson, 1893, p. 50, pl. 2, figs. 
20-22.

Dissotrocha aculeata (Ehrenberg, 1832) Bryce, 1910, p. 76.
Dissotrocha aculeata aculeata: Donner, 1965, p. 184, fig. 132a; Bērzinš, 1982, p. 4, fig. 6; Song and Kim, 

2000, p. 96, table 2.

Rostrum long, narrow and cylindrical.  Rostral lamella bilobed and as wide as rostrum; each lobe 
elliptical.  Corona wider than cingulum pad.  Sulcus shallow, very wide and U-shaped.  Disc retrac-
tor V-shaped with convex sides and with a very low triangular process medially.  Upper lip arched 
and lower than sulcus base.  Neck much wider than rostrum.  Antenna long, a little longer than 
rostrum and bent backward at base.  Two cerebral eyes present, red in color and wedge-shaped.  
Dental formula 3/3.  Trunk highly granulated and with 6 pairs of long spines; spines as long as or 
longer than spurs.  Foot gradually tapering to spur pseudosegment and with smooth integument 
and 4 pseudosegments; first pseudosegment with rather big hump dorsally; toe pseudosegment 
longer than first segment and ending with 4 toes; dorsal toe pair much thinner and smaller than 
ventral pair.  Spur thin, long and with knobby thickening at base; interspace very narrow.  Vivipa-
rous.  Body length (in creeping) 292 μm.  Corona width 78 μm.

Distribution:  Cosmopolitan.
Korea:  GB.
Specimens examined:  1 specimen (Uljin: 21.v.1996, Y.S. Chang and K.Y. Choi).
Remarks:  The spines on trunk are highly variable in their length, shape, number (2-12) and direc-

tions.  Murray (1908c) stated that Janson (1893)’s variety, medio-aculeata had the largest number of 
spines, 13 and might be regarded as the type from which all the varieties have been derived by the 
suppression of one or more pairs.  The Korean specimens have 6 pairs of spines on trunk dorsally 
and the spines except the second pair are almost of equal length and shape.  Donner (1965) regarded 
the individuals with 12 spines as typical.  The author agrees with Donner (1965) and identified the 
Korean specimens as D. aculeata aculeata.
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37.  Dissotrocha aculeata reversa Bērzinš, 1982 (Fig. 24A-D)
Do-chi-seom-se-jeo-gwan-yun-chung (도치섬세저관윤충)

Dissotrocha aculeata reversa Bērzinš, 1982, p. 5, fig. 20; Song and Kim, 2000, pp. 94, 95, fig. 10.

Fig. 24.  Dissotrocha aculeata reversa.  A. creeping, dorsal view; B. feeding head, dorsal view; C. 
rump, foot, spurs and toes, lateral view; D. foot, toes and spurs, dorsal view.  Dissotrocha macrostyla.  
E. creeping, dorsal view; F. feeding head, dorsal view; G. spurs and toes.  Scales: A, E=50 μm, B-D, 
F=25 μm, G=15 μm.
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Rostrum long, narrow and cylindrical.  Rostral lamella bilobed and as wide as rostrum; each lobe 
elliptical.  Corona wider than cingulum pad.  Sulcus shallow, very wide and V-shaped with convex 
sides.  Upper lip arched and lower than sulcus base.  Neck much wider than rostrum.  Antenna 
long, a little longer than rostrum and bent backward at base.  Two cerebral eyes present, red in col-
or and wedge-shaped.  Dental formula 3 + 1/3.  Trunk highly granulated and with 5 pairs of long 
spines; spines as long as or shorter than spurs; second pair the longgest; spines with granulated 
bases.  Foot gradually tapering to spur pseudosegment and with smooth integument and 4 pseudo
segments; first pseudosegment with rather big hump dorsally; toe pseudosegment longer than first 
segment and ending with 4 toes; dorsal toe pair much thinner and smaller than ventral pair.  Spur 
thin, long and with knobby thickening at base; interspace very narrow.  Viviparous.

Body length (in creeping) 186 μm, trunk width (in creeping) 71 μm, corona width 76 μm, cingulum 
pad width 59 μm, dorsal spine length 11-24 μm, spur length 33 μm, and toe segment length 34 μm.

Distribution:  Korea, Germany.
Korea:  GW.
Specimens examined:  3 specimens (Sagimak-ri, Sacheon-myoen, Gangneung-si: 25.iii.1998).
Remarks:  Murray (1908c) arranged all the reported varieties of D. aculeata according to the total 

number of dorsal spines first, and then subdivided each group into varieties on the basis of the spine 
shape and patterns.  He regarded the spine directions insignificant because he believed that the 
movement of the spines was automatic and they could assume different positions with the varying 
tension of the skin.  The author agrees with this opinion of Murray (1908c).  The Korean specimens 
coincide with the second variety of 10 spine group of Murray (1908c, p. 221, fig. 23).
Bērzinš (1982) found that the points where the spines rose were constant on the dorsal surface of 

trunk, symmetrically arranged in 7 pairs and sometimes with an additional median spine in one 
row.  The spines are present or absent on each pair of points and variable in their shape and direc
tions, when present.  He described 19 more new subspecies based on this fact and summarized them 
with the known subspecies.  But the systematic status of some subspecies described by Bērzinš 

(1982) remains unclear and needs more objective confirmation because he used the spine direction 
as the significant characteristic.  Among the subspecies described by Bērzinš (1982), there are three 
subspecies which have 5 pairs of spines: reversa, repanda and markmani.  D. aculeata repanda and D. 
aculeata markmani have one or two pairs of spines thicker and stronger than the other ones, while D. 
aculeata reversa has the spines all in the general shape and almost of equal length.  Taking Murray 

(1908c) into consideration, D. aculeata repanda and D. aculeata markmani may be same as D. aculeata 
reversa.

The present subspecies has the general morphology of D. aculeata aculeata except that it has 5 pairs 
of spines on the trunk instead of 6 pairs.  These spines are shorter than those of D. aculeata aculeata.  
This pattern of spines was constant to all three specimens from wet mosses in Sagimak.  All the 
spine pairs were pointing backward and had the general shape, which coincide with the description 
of D. aculeata reversa.  Song and Kim (2000) was the second record of the present subspecies after 
the original description by Bērzinš (1982).
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Fig. 25.  Embata laticeps.  A. creeping, ventral view; B. foot, spurs and toes, dorsal view; C. feeding 
head, dorsal view.  Dissotrocha aculeata aculeata.  D. creeping, dorsal view; E. feeding head, dorsal 
view.  Scales: A=100 μm, B=30 μm, C, D=50 μm, E=25 μm.
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38.  Dissotrocha macrostyla (Ehrenberg, 1838) (Fig. 24E-G)
Keun-gi-dung-jeo-gwan-yun-chung (큰기둥저관윤충)

Philodina macrostyla Ehrenberg, 1838, p. 500, pl. 61, fig. 7 (cited from Harring, 1913); Janson, 1893, p. 
52, pl. 2, fig. 23; Murray, 1908b, p. 222.

Dissotrocha macrostyla: Bryce, 1910, p. 76; Bartoš, 1951, p. 405, figs. 3D, M, 5S, 45A, B, F; Donner, 
1965, p. 187, figs. 132, 134; Koste and Shiel, 1986, p. 784, fig. 14: 4.

Dissotrocha aculeata macrostyla: Bērzinš, 1982, p. 7, fig. 24.
Dissotrocha macrostyla macrostyla: Bartoš, 1959, p. 202, figs. 24CH, 31D-f, H, M, 47F.

Rostrum cylindrical and long.  Rostral lamella a little narrower than rostrum width; each lobe 
elliptical.  Two cerebral eyes distinct, red and big.  Dental formula 3/2.  Corona much wider than 
cingulum pad.  Pedicel rather short.  Sulcus wide.  Upper lip as high as trochal discs and truncated 
anteriorly.  Pharyngeal tube shorter than trophi length.  Antenna long with 2 segments; distal seg-
ment curved backward and with expanded end.  Trunk granulated, slightly covered with detritus, 
and with rather parallel sides in creeping; preanal segment with median constriction; anal segment 
plump anteriorly and rather cylindrical medially and posteriorly.  Foot smooth, much shorter than 
rump, slightly tapering to spur segment, and with 4 pseudosegments and 4 toes; toe pseudoseg-
ment long; dorsal toes much shorter and thinner than ventral ones.  Spurs very long, thin and bam-
boo leaf-shaped; base swollen all around like a ring; interspace narrow.

Body length (in creeping) 364-396 μm, trunk width (in creeping) 50-52 μm, corona width 47 μm, 
cingulum pad width 38 μm, toe pseudosegment length 17 μm, spur length 26-27 μm, and egg 
length 64 μm.

Distribution:  Cosmopolitan.
Korea:  GW.
Specimens examined:  2 specimens (Sagimak-ri, Sacheon-myoen, Gangneung-si: 25.iii.1998); 4 

specimens (Oeseongjeon, Yangyang-si, Gangwon-do: 6.ix.1998).
Remarks:  The characteristics of the Korean specimens agree closely with those of the known 

populations except that the dental formula is 3/2 instead of 3/3 in the Korean specimens.  In East 
Asia, the present species was reported from China by Koste and Zhuge (1996).  The present species 
has been found from the various freshwater habitats.  In Korea, they were found mostly from the 
bed sediments of streams.

39.  Dissotrocha spinosa (Bryce, 1892) (Fig. 23A, B)
Jjalb-eun-ga-si-jeo-gwan-yun-chung (짧은가시저관윤충)

Callidina spinosa Bryce, 1892, p. 22, fig. 3.
Philodina spinosa: Murray, 1908b, p. 223, pl. 1, figs. 5, 6.
Dissotrocha spinosa: Bryce, 1910, p. 76; Donner, 1965, p. 186, fig. 133d, e; Song and Kim, 2000, p. 95, 

fig. 6.

Rostrum cylindrical, narrow and long.  Rostral lamella bilobed and slightly wider than rostrum 
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end; each lobe elliptical.  Corona as wide as or slightly narrower than cingulum pad.  Disc retractor 
higher than upper lip and wide V-shaped with convex sides.  Upper lip convex medially, rimmed 
and with wavy sides.  Pharyngeal tube shorter than trophi.  Neck much wider than rostrum in 
creeping.  Dental formula 3/3.  Trunk with distinctive longitudinal folds and spines.  Two or three 
spines set together like a comb and forming three transverse rows on dorsal part of trunk; first row 
on first pseudosegment laterally, second row on fourth pseudosegment and third row on preanal 
segment laterally.  Many short spines present medially and posteriorly on dorsal part of trunk; 
anal segment with median swelling all around, which with wavy and granulated rim.  Foot rather 
smooth and with 4 pseudosegments and 4 toes.  Spurs sickle-shaped, with thickened bases, bent 
outwards at a right angle on bases, and incurved medially; interspace narrow.

Body length (in creeping) 222 μm, trunk width (in creeping) 47 μm, corona width 28 μm, cingu-
lum pad width 30 μm, and spur length 16 μm.

Distribution:  Korea, Great Britain, Ireland, Sweden, Switzerland.
Korea:  GW.
Specimens examined:  5 specimens (Sagimak-ri, Sacheon-myoen, Gangneung-si: 25.iii.1998).
Remarks:  The present species has been known from only three countries in Europe after Bryce 

(1892) described it from Great Britain.  Song and Kim (2000) was the first record outside Europe.

Genus Embata Bryce, 1910
Geo-dae-gwan-yun-chung-sok (거대관윤충속)

Type species:  Callidina parasitica Giglioli, 1863.

Species  5 (1 in Korea).

40.  Embata laticeps (Murray, 1905) (Fig. 25A-C)
Neol-beun-dwit-bal-top-geo-dae-gwan-yun-chung (넓은뒷발톱거대관윤충)

Philodina leticeps Murray, 1905, p. 381, pl. 7, fig. 11a-h; 1906a, p. 172; 1906b, p. 639.
Embata laticeps: Bryce, 1910, p. 76; Bartoš, 1951, p. 420, fig. 50C-E, G-I, CH; 1959, p. 198, fig. 30C-G, I, 

K; Donner, 1964, p. 300, figs. 37-39; 1965, p. 200, fig. 146a-e; Koste and Shiel, 1986, p. 775, fig. 8a-
h; Schmid-Araya, 1993, p. 95, fig. 41a-c; Song and Kim, 2000, p. 96, table 2.

Eyes absent.  Rostrum rather short and with bilobed lamella.  Corona much wider than cingulum 
pad.  Upper lip arched, low and with rather wide median notch.  Sulcus as wide as pedicel.  Anten-
na short.  Dental formula 2 + 1/2 + 1.  Trunk slender medially; preanal segment more plump than 
anal segment.  Anal segment and foot narrower than trunk, cylindrical and slightly tapering to 
spur segment.  Foot long with 5 pseudosegments; toe pseudosegment long.  Spurs big and blade-
shaped; interspace a little narrower than spur base.  Four toes rather thick and short.  Body length (in 
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creeping) 610-627 μm, corona width 121 μm, spur length 29-31 μm.

Distribution:  Presumably Cosmopolitan.
Korea:  GW.
Specimens examined:  20 specimens (Donghae-si, Gangwon-do: 19.iv.1998, K.S. Chung).
Remarks:  Murray (1905) discovered the present species on insect larvae and Murray (1906a) re-

ported it as the commonest parasite on Gammarus in Scotland.  The present species was also found 
free in mosses of fountains and springs (Bartoš, 1951) and the bed sediment of a gravel stream 

(Schmid-Araya, 1993).  The Korean specimens were also found free from the submerged mosses in 
Donghae-shi, Kangwon-do.

Bryce (1910) established the present genus Embata based on the diagnostic characteristics as fol-
lows: (1) The spurs are usually long and heeled, (2) Animals are mostly epizoic on aquatic insect 
larvae or crustaceans and (3) Animals are viviparous or oviparous.  However, it is often difficult to 
distinguish the present genus from Philodina (Donner, 1965; Koste and Shiel, 1986).  Genus Embata 
might need to be revised again in the near future.
The present species has been recorded from the United States, Europe and India (Murray, 1906b) 

only.  It was newly reported from East Asia by Song and Kim (2000).
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참뿔관윤충    64
참섬모관상목    12

ㅋ
 

큰기둥저관윤충    70

ㅌ

털귀납작머리윤충    52

ㅍ
 

편평고대복수족윤충    32
펼친왕관윤충    25
평갑윤충속    27

ㅎ

하우어창끝접시윤충    13
해양꽃잎윤충    24
훈수애벌레윤충    58
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Index to Korean Names as Pronounced

A

Ae-beol-re-yun-chung-sok    55
A-i-hi-bal-teu-geo-buk-deung-yun-chung    20
An-ga-byun-chung-gwa    41
An-ga-byun-chung-sok    41
An-jjang-da-ri-wan-mi-yun-chung    19

B

Bang-u-roe-bal-sul-jan-yun-chung    38 
Bok-su-jong-yun-chung-sok    32
Bo-tong-jeop-si-yun-chung    13

C

Cham-ppul-gwan-yun-chung    64
Cham-seom-mo-gwan-sang-mok    12

D

Dan-so-a-gang    11
Do-chi-seom-se-jeo-gwan-yun-chung    67
Du-yong-gol-jwi-yun-chung    47
Dwae-ji-ko-yun-chung-gwa    28
Dwae-ji-ko-yun-chung-sok    28
Dwin-mok-ga-si-gak-gwan-yun-chung    44

G

Gak-gwan-yun-chung-gwa    42
Gak-gwan-yun-chung-sok    42
Geo-buk-deung-yun-chung-sok    20
Geo-dae-gwan-yun-chung-sok    71
Gu-beun-ppul-sul-jan-yun-chung    34

H

Hae-yang-kkot-ip-yun-chung    24

Ha-u-eo-chang-kkeut-jeop-si-yun-chung    13
Hun-su-ae-beol-re-yun-chung    58

I

Ip-sul-kkot-ip-yun-chung    22

J

Ja-geun-tteo-do-ri-nap-jang-meo-ri-yun-chung    
52

Jeo-gwan-yun-chung-sok    64
Jeop-si-yun-chung-gwa    12
Jeop-si-yun-chung-sok    12 
Jil-hyeong-a-gang    51
Jin-yun-chung-gang    11
Jjal-beun-dwae-ji-ko-yun-chung    29 
Jjalb-eun-ga-si-jeo-gwan-yun-chung    70
Jok-jip-ge-dwae-ji-ko-yun-chung    30 
Jo-sang-seon-yun-chung-gwa    59
Jo-sang-seon-yun-chung-mok    59
Jo-sang-seon-yun-chung-sok    61
Jwi-yun-chung    49
Jwi-yun-chung-gwa    46
Jwi-yun-chung-sok    47

K

Keun-gi-dung-jeo-gwan-yun-chung    70
Kkot-ip-kkong-mu-ni-ae-beol-re-yun-chung    

55
Kkot-ip-yun-chung-sok    21

M

Mal-bal-gup-sul-jan-yun-chung    36 
Min-dwit-ga-si-gak-gwan-yun-chung    45
Mi-ri-bae-beol-re-yun-chung    56
Mul-byeong-wan-mi-yun-chung    18
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N

Nal-ssin-nap-jang-meo-ri-yun-chung    54
Nan-hyeong-an-ga-byun-chung    41
Nap-jang-meo-ri-yun-chung-gwa    51
Nap-jang-meo-ri-yun-chung-mok    51
Nap-jang-meo-ri-yun-chung-sok    51
Nat-bal-ga-rak-sam-gak-kko-ri-yun-chung    60
Neol-beun-dwit-bal-top-geo-dae-gwan-yun-

chung    71
Ne-ppul-roe-bal-sul-jan-yun-chung    38

P

Ppul-gwan-yun-chung-sok    63
Pyeol-chin-wang-gwan-yun-chung    25
Pyeong-ga-byun-chung-sok    27 
Pyeon-pyeong-go-dae-bok-su-jong-yun-chung    

32

S

Sa-gak-pyeong-ga-byun-chung    27 
Sam-gak-git-gak-gwan-yun-chung    44
Sam-gak-kko-ri-yun-chung-sok    60
Seom-se-jeo-gwan-yun-chung    66
Seon-yun-chung-gwa    63
Seon-yun-chung-mok    63
Seu-ten-lu-seu-oe-bal-sul-jan-yun-chung    40

So-hwa-yun-chung-mok    12
Su-jong-yun-chung-gwa    31 
Sul-jan-yun-chung-gwa    33 
Sul-jan-yun-chung-sok    33 
Syu-ta-i-neo-nap-jang-meo-ri-yun-chung    54

T

Teol-gwi-nap-jang-meo-ri-yun-chung    52

U

Ui-oe-jo-sang-seon-yun-chung    61

W

Wang-gwan-yun-chung-sok    25
Wan-mi-yun-chung-gwa    15
Wan-mi-yun-chung-sok    16
Wi-seom-mo-gwan-sang-mok    15

Y

Yang-gyeot-ga-si-kkot-ip-yun-chung    23 
Yeom-so-meo-ri-wan-mi-yun-chung    16 
Yun-hyeong-dong-mul-mun    11
Yu-yeong-mok    15
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A

Adineta    51 
	 barbata    52
	 gracilis    54
	 steineri    54
	 vaga minor    52
Adinetida    51
Adinetidae    51

B

Bdelloidea    51
Brachionidae    15
Brachionus    16 
	 forficula    19
	 quadridentatus quadridentatus    16
	 urceolaris urceolaris    18
Bradyscela    55
	 clauda    55
	 granulosa    56
	 hoonsooi    58

C

Ceratotrocha    63
	 cornigera    64

D

Dicranophoridae    28
Dicranophorus    28 
	 epicharis    29
	 forcipatus    30
Dipleuchlanis    32
	 propatula    32
Dissotrocha    64 
	 aculeata aculeata    66
	 aculeata reversa    67

	 macrostyla    70
	 spinosa    70

E

Embata    71
	 laticeps    71
Euchlanidae    31
Eurotatoria    11

F

Flosculariaceae    12

G

Gnesiotrocha    12

H

Henoceros    60 
	 falcatus    60

K

Keratella    20
	 eichwaldi    20

L

Lecane    33 
	 bulla    38
	 curvicornis    34
	 quadridentata    38
	 stenroosi    40
	 ungulata    36

Index to Scientific Names
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Lecanidae    33
Lepadella    41
	 ovalis    41
Lepadellidae    41

M

Monogononta    11
Mytilina    42 
	 acanthophora    44
	 mucronata mucronata    44 
	 ventralis    45
Mytilinidae    42

N

Notholca    21
	 labis    22
	 liepetterseni    23
	 marina    24

P

Philodinavida    59

Philodinavidae    59
Philodinavus    61
	 paradoxus    61
Philodinida    63
Philodinidae    63
Plationus    25 
	 patulus    25
Platyias    27
	 quadricornis    27
Ploima    15
Pseudotrocha    15

T

Testudinella    12
	 mucronata hauerensis    13
	 patina    13
Testudinellidae    12
Trichocerca    47 
	 bicristata    47
	 rattus    49
Trichocercidae    46




