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ABSTRACT

Eight species of the freshwater Arcellinida (Protozoa: Sarcomastigophora:
Rhizopoda) are described from South Korea: Centropyxis aerophila, Bullinularia
garacilis, Netzelia oviformis, Nebela caudata, N. collaris, N. lageniformis, Difflugia
lanceolata, and D. wailesi. They are newly recorded from Korea
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The Arcellinida inhabiting the freshwater in South Korea was investigated by scanning electron
microscope. Samples were collected from May 1989 to July 1993. These Protozoa from Korea were
reported by Chung and Choi (1989), Chung and Kang (1991) and Chung et al. (1991, 1992). The

present study continued from Chung et al. (1992), and adds eight species to the Korean Arcellinida
fauna.

SYSTEMATIC ACCOUNT

Superclass Rhizopoda von Sievold, 1845 5 & £ L
Class Lobosea Carpenter, 1861 ZEUKIR JE 240

Order Arcellinida Kent, 1880 & ZE /iR 2 £ B
Family Centropyxidae Jung, 1942 &) =8 &} #}
Genus Centropyxis Stein, 1859 & = & /8
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1. Centropyxis aerophila Deflandre, 1929 11ojsi[2f| = 2| (Al4) (PL 1, Figs. B, D)
Centropyxis aerophila Deflandre, 1929 [cited from Ogden and Hedley, 1980, p. 48]; Ogden and
Hedley, 1980, p. 48, pl. 13; Ogden, 1984a, p. 243; Mizuno and Takahashi, 1991, p. 346.
Material examined. Mt. Chiri, 2 inds., 17 Sep. 1991; Mt. Halla, 2 inds., 26 Jul. 1992.
Description. Shell yellow or brown. Shape oval with flattened apertural region, in lateral view beret-
shape with spherical dorsal region, tapering sharply near aperture. Shell surface rough with
extraneous material, except around aperture and apertural rim. Aperture invaginated, oval in shape,
sub-terminal with smooth rim. Length of shell 55-71 um, breadth 49-54 um, depth 42-54 um;
diameter of aperture 25-31 um.
Distribution. Cosmopolitan.
Remarks. This species is similar to C. platystoma and C. constricta, but can be distinguished by the

nonconstricted neck and the rough surface.

Family Plagiopixidae Bonnet, 1959 §Zol &} (21 3)

Genus Bullinularia (Penard, 1907) o /g (A13)
2. Bullinularia gracilis Thomas, 1959 ¢t o[da|(413) (PL. 1, Figs. A, C)

Bullinularia gracilis Thomas, 1959 [cited from L tenegger and Foissner, 1991, p. 2]; Liitenegger
and Foissner, 1991, p. 2, figs. 1-8.
Material examined. Mt. Chiri, 2 inds., 17 Sep. 1991; Mt. Sslak, 1 ind., 19 Jul. 1992.
Description. Shell dark brown. Shape oval or circular, almost hemispherical in lateral view. Shell
surface of ventral side smooth, structureless, covered by thin, fragile layer, but posterior margin and
dorsal side rough with extraneous materials. Aperture in vaginated narrow, elongated slit, obscured
by anterior lip. Diameter of shell 132-145 um, breadth 157-168 um, depth 85-100 um; length of
aperture 66-75 pm.
Distribution. Cosmopolitan.

Family Lesquereusiidae Jung, 1942 To}2} 8 &}

Genus Netzelia Ogden, 1979 227 ¥ 2| /8
3. Netzelia oviformis (Cash, 1909) A= 2l=7|Ha| (A1) (Pl 2, Fig. B)

Difflugia lobostoma: Leidy, 1879, p. 112, pl. XV, figs. 16-17.

Difflugia oviformis Cash and Hopkinson, 1909, p. 52, pl. xx, figs. 8-12; Ogden and Hedley,
1980, p. 150, pl. 64.

Netzelia oviformis: Ogden, 1979, p. 206.
Material examined. Chdngwon, 4 inds., 15 Jul. 1990.
Description. Shell light brown, hyaline, ovoid elongated in lateral view, circular in transverse section
with broadly-rounded crown. Shell surface smooth with variable sandgrains and diatom shells
bounded by cement matrix. Aperture 3-5 lobed rim, surrounded by thick collar of organic cement.
Length of shell 78-110 um, breadth 53-68 um; diameter of aperture 20-31 um.
Distribution. Cosmopolitan.
Remarks. This rare species was collected from water-weed in pond or lake. This is similar to
Difflugia lobostoma in size and shape, but one can be distinguished from another by the apertural

collar of organic material or the shell surface covered with cemented materials.



Chung & Choi—Arcellinida from Korea 337

Family Hyalospheniidae Schulze, 1877 54 & #}

Genus Nebela Leidy, 1875 ¥4 8| /&
4. Nebela caudata Leidy, 1876 2 Hz|| (4l &) (P 2, Figs. A, C)

Nebela caudata Leidy, 1876 [cited from Leidy, 1879, p. 160]; Leidy, 1879, p. 160, pl. xxvi, figs.
1-24; Cash and Hopkinson, 1909, p. 124, fig. 98.
Material examined. Mt. Chiri, 1 ind., 17 Sep. 1991; Mt. Sslak, 1 ind., 19 Jul. 1992.
Description. Shell compressed oval in shape, with 4-5 blunt, clavate processes projecting from
lateral border and dorsal summit. Shell surface covered with variable sized circular and elliptic
platelets. Aperture transversely with circular platelets. Length of shell with processes 82-90 um,
breadth 58-61 um, depth 30-33 um; diameter of aperture 15-17 um; diameter of shell platelets 3-8
um,
Distribution. Cosmopolitan.
Remarks. This apparently scarce testacean is similar to N. collaris, being transparent and
colourless, but one can be distinguished from another by the processes and less distinct surface.

5. Nebela collaris (Ehrenberg, 1848) Leidy, 1879 2 T 2[# ¥z (Al&l) (Pl. 2, Figs. E, F)

Difflugia collaris Ehrenberg, 1848 [cited from Leidy, 1879, p. 145].

Nebela collaris Leidy, 1879, p. 145, pl. xxij, figs. 1-10, 13-15, 17-20, pl. xxiv, fig. 11; Cash and
Hopkinson, 1909, p. 93, pl. xxv, figs. 4-7; Kudo, 1954, p. 489, fig. 207d; Heal, 1963, p. 351,
figs. 1, 6d-i; Ogden and Hedley, 1980, p. 94, pl. 36.

Material examined. Mt. Halla, 5 inds., 26 Jul. 1992.

Description. Shell colorless, pyriform in narrow lateral view, longer than width in wide view. Crown
broadly convex, oblong. Shell surface composed of circular or oval shell-plates cemented with organic
materials and not overlapping. Aperture transversely oval, with apertural rim of organic cement.
Length of shell 135-180 um, breadth 65-109 um; diameter of aperture 22-44 um; diameter of shell
plates 3-4 um in small size, 9-10 ym in large size.

Distribution. Cosmopolitan.

Remarks. This species has many varieties in size and shape (Heal, 1963), and makes the test
without shell plates when it is cultured without small testacean (Ogden and Hedley, 1980).

6. Nebela lageniformis Penard, 1890 2=t aj|(Al&) (Pl 1, Fig. E)

Nebela lageniformis Penard, 1890 [cited from Cash and Hopkinson, 1909, p. 102)]; Cash and
Hopkinson, 1909, p. 102, pl. xxv, figs. 12-14; Ogden, 1984, p. 256, figs. 43-47.
Material examined. Mt. Chiri, 1 ind., 17 Sep. 1991; Daekwanrydng, 2 inds., 15 Jun. 1991; Mt.
Halla, 5 inds., 26 Jul. 1992; Mt. Solak, 2 inds., 19 Jul. 1992.
Description. Shell brown or light brown, slightly translucent. Shell flask-shaped in lateral view; with
long cylindrical neck swollen midway. Shell surface covered with circular discs cemented, not overlap.
Aperture oval in shape, surrounded with thin organic collar. Length of shell 125-152 um, breadth
62-78 um; diameter of aperture 21-23 um.
Distribution. Cosmopolitan.
Remarks. This species is similar to Hyalosphenia nobilis, but can be distinguished by the aperture
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covered with organic cement.

Family Difflugiidae Wallich, 1864 28 #l| %}

Genus Difflugia Leclere, 1815 28 | &
7. Difflugia lanceolata Penard,1890 1.2 &} 2| (A13) (Pl 2, Fig. D)

Difflugia pyriformis Leidy, 1879, p. 98, pl. x, fig. 17.

Difflugia lanceolata: Cash and Hopkinson, 1909, p. 31, pl. xix, figs. 9-11; Ogden and Hedley,
1980, p. 140, pl. 59; Ogden, 1983, p. 11, fig. 6.
Material examined. D5ckidkdo, 2 inds., 18 Jul. 1993; Ch'éngwdn, 3 inds., 15 May, 1989.
Description. Shell yellow or hyaline in color, elongate and slightly tapering to aperture, crown
round without protuberances. Shell surface polished and smooth covering with siliceous angular
scales. Aperture truncated and circular surrounded by organic matrix. Length of shell 110-154 um,
breadth 45-68 um; diameter of aperture 20-27 um.
Distribution. Cosmopolitan.

8. Difflugia wailesi Ogden, 1980 A2t | (M) (PL 1, Fig. F)
Difflugia wailesi Ogden, 1980, p. 130, figs. 23-25; Ogden and Zivkovic, 1983, p. 360, fig. 13.
Difflugia tuberculata var. minor: Wailes, 1919 [cited from Ogden, 1980a, p.130].
Material examined. Mt. Chiri, 2 inds., 17 Sep. 1991.
Description. Shell colorless, slightly transparent, ovoid tapering towards aperture. Shell surface
smooth outline composed of diatom frustules and some flattened particles of quartz, bound each
other by organic cement. Aperture terminal, circular in shape, lobed four or five. Length of shell 73-
128 um, breadth 66-110 um; diameter of aperture 23-30 pm.
Distribution. Cosmopolitan.

REFERENCES

Cash, J. and J. Hopkinson, 1909. The British Freshwater Rhizopoda and Heliozoa. Vol. Il Rhizopoda, part 2.
The Ray Society, London, 166 pp., 32 pls.

Chung, W.H. and J.B. Choi, 1989. A taxonomic study on freshwater testate amoebae from Ch'ongju area.
Korean J. Syst. Zool., 5(2): 183-204.

Chung, W.H. and S.B. Kang, 1991. Taxonomy of Thecamoebae (Rhizopodea: Protozoa) from Korea. Korean J.
Syst. Zool., 7(1): 55-64.

Chung, W.H., S.B. Kang and J.B. Choi, 1992. A taxonomic study of Order Arcellinida (Protozoa:
Sarcomastigophora: Rhizopoda) from Korea. Korean J. Syst. Zool., 8(1): 11-18.

Chung, W.H., S.B. Kang, J.B. Choi, and H.Y. Cha, 1991. A systematic study on the Order Arcellinida and
Gromiida (Protozoa: Sarcomastigophora: Rhizopoda) from Korea. Korean J. Zool., 34: 526-540 (in
Korean).

Heal, O.W., 1963. Morphological variation in certain Testacea (Protozoa: Rhizopoda). Arch. Protistenk. 106:
351-368.

Kudo, R.R., 1954. Protozoology. 4th ed. Chales C. Springfield, 1174 pp.



Chung & Choi—Arcellinida from Korea 339

Leidy, J., 1879. Freshwater Rhizopods of North America. In: United States geological survey of the territories,
vol. 12. Washington, 324 pp.

Liiftenegger, G. and W. Foissner, 1991. Morphology and biometry of twelve soil testate amoeba (Protozoa,
Rhizopoda) from Australia, Africa, and Austria. Bull. Br. Mus. nat. Hist. (Zool.), 57(1): 1-16.

Mizuno, T. and E. Takahashi, 1991. An illustrated guide to freshwater zooplankton in Japan. Tokyo, 532 pp. (in
Japanese).

Ogden, C.G., 1979. Siliceous structures secreted by members of the subclass Lobosia (Rhizopoda : Protozoa).
Bull. Br. Mus. nat. Hist. (Zool.} 36(4): 203-207.

Ogden, C.G., 1980. Notes on some Difflugiidae from Norfolk (Rhizopoda, Protozoa). Bull. Br. Mus. nat. Hist.
(Zool.), 39(5): 125-138.

Ogden, C.G., 1983. Observations on the systematics of the genus Difflugia in Britain (Rhizopoda, Protozoa).
Bull. Br. Mus. nat. Hist. (Zool.), 44(1): 1-73.

Ogden, C.G., 1984. Notes on testate amoebae (Protozoa: Rhizopoda) from Lake Vlasina, Yugoslavia. Bull. Br.
Mus. nat. Hist. (Zool.), 47(5): 241-263

Ogden, C.G. and R.H. Hedley, 1980. An atlas of freshwater testate amoebae. Br. Mus. (Nat. Hist.), Oxford, 222
pp.

Ogden, C.G. and A. Zivkovic, 1983. Morphological studies on some Difflugiidae from Yugoslavia (Rhizopoda,
Protozoa). Bull. Br. Mus. nat. Hist. (Zool.), 44(6): 341-375.

RECEIVED: 26 July 1995
ACCEPTED: 17 August 1995

WEE ARETAE (WEMEBAMT MES LA A E734 47 1L

5T - & R iE
(@ mdtietn - etz se)

H Q

1989 59 %H 1993 7974 @& Z4 G AJAF KFAHESFRE FA
AARYu A (SEM)e 2 E¥A3s9Y. I F Centropyxis aerophila,
Bullinularia gracilis, Netzelia oviformis, Nebela caudata, N. collaris,
N. lageniformis, Difflugia lanceolata, D. wailesi 5 8%°] 3=u|7|2&

o2 vz}



340 Korean J Syst. Zool. 11(3). September 1995

PLATE 1

oo
2 "3 +
o .
N
v

0y .a.."ﬁ:\i “‘&‘"

SEPIL RN S

Figs. A, C. Bullinularia gracilis Thomas: A, Apertural view; C, Aperture; Figs. B, D. Centropyxis aerophila
Deflandre: B, Lateral view; D, Apertural view; Fig. E. Nebela lageniformis Penard; Fig. F. Difflugia wailesi
Ogden
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PLATE 2
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Figs. A, C. Nebela caudata Leidy: A, Lateral view; C, Aperture; Fig. B. Netzelia oviformis (Cash) Ogden; Fig.
D. Difflugia lanceolata Penard; Figs. E, F. Nebela collaris {Ehrenberg) Leidy
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