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ABSTRACT

A faunistic list and distribution of aquatic beetles were given with two newly records, Copelatus parallelus
Zimmermann, 1920 (family Dytiscidae) and Scirtes sobrinus Lewis, 1895 (family Scirtidae) from Nohwa and Bogil
islands in South Korea. As a result, a total of 30 species belonging to 24 genera and eight families were recognized: 12
Dytiscidae species, eight Hydrophilidae species, three Haliplidae species, two Scirtidae species, two Gyrinidae species,
one Noteridae species, one Elmidae species, and one Psephenidae species. Composition and habitus photographs of all
collected aquatic beetles, habitats, and the diagnostic characters of C. parallelus and S. sobrinus are provided.
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INTRODUCTION

Aquatic insects have a wide variety of associations with aqua-
tic ecosystems (streams, wetlands, etc.), including aquatic Co-
leoptera. Among the wide variety of Korean aquatic ecosys-
tems, islands habitats and beetle fauna have been much less
studied than inland freshwater systems. Aquatic Coleoptera
are about 12,600 species described in the world so far (Jich
and Balke, 2008). They are playing an important role in fresh-
water and good indicators they inhabit (Devi et al., 2017). In
Korea, aquatic and semi-aquatic beetles have been reported
186 species by Jung et al. (2011, 2018). Moreover, the Korean
aquatic Coleoptera has been reviewed taxonomically (Jung et
al., 2015, 2020; Lee et al., 2015; Lee and Ahn, 2015, 2016a,
2016b, 2016¢,2016d, 2017, 2018).

The Nohwa and Bogil islands are located to the southwest
of the Korean peninsula, and covers a total area of about
37.0 km?. These two islands are connected to a large bridge,
with lots of small wetlands, ponds, paddy fields, and one
stream (Buhwang stream, 2.97 km). Although Korean biodi-
versity survey for freshwater monitoring has been conduct-
ed since 1986, most researches have generally focused on

inland freshwater diversity, with much less attention given
to islands fauna and their diversity. In previous studies, Kim
and Jang (1982) studied the insect fauna of Wando island
regions (76 species, 40 families, 7 orders), and Kim (1997)
conducted a faunistic study for terrestrial insects of southern
sea area of South Korea (66 species, 40 families, 7 orders),
and Min and Kim (2015) recently studied the biodiversity of
insects in Bogil island (243 species, 75 families, 11 orders).

In this present study, we provide faunistic, distribution,
and composition of aquatic beetles in the Nohwa and Bogil
islands, based on a comprehensive field investigation. Also,
we herein report the discovery of Copelatus parallelus Zim-
mermann in Dytscidae and Scirtes sobrinus Lewis in Scirti-
dae for the first time in South Korea.

MATERIALS AND METHODS

All materials were collected using hand net (30 cm X 30 cm,
mesh size 1 mm), sweeping and light traps from 18 sites
(stream, pond, wetland, reservoir, etc.) between Mar and
Nov 2015. The collected specimens were preserved in 80%
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ethanol. Identification is based on morphological characters
under the stereo- and light microscopes. Dorsal habitus were
taken using a digital camera (Nikon D90, Tokyo, Japan) and
the several images were combined using the Helicon Focus
software ver. 6.8.0 Pro (Helicon Soft Ltd., 2000, Kharkiv,
Ukraine), and edited using Adobe Photoshop CS6.

One female of C. parallelus and both male and female of
S. sobrinus are deposited in the National Institute of Bio-
logical Resources (NIBR) in Incheon, Korea; other studied
specimens are deposited in the DASARI Research Institute of
BioResources in Daejeon, Korea.

Distributions of all sampled species were recorded based
on doctoral thesis of aquatic Coleoptera (Jung, 2015; Lee,
2016).

The following abbreviations of provinces are used: CB
(Chungcheongbuk-do), CN (Chungcheongnam-do), GB
(Gyeongsangbuk-do), GG (Gyeonggi-do), GN (Gyeong-
sangnam-do), GW (Gangwon-do), JB (Jeollabuk-do), JN
(Jeollanam-do), and JJ (Jeju-do).

Collecting sites (Nohwa (N) & Bogil (B) Islands)

N1 (34°13'38.3"N, 126°34'6.0"E): Korea, JN, Wando-gun,
Nohwa-eup, Gomak-ri.

N2 (34°13'6.9"N, 126°34'42.7"E): Korea, JN, Wando-gun,
Nohwa-eup, Sinyang-ri.

N3 (34°12'05.9"N, 126°34'11.9"E): Korea, JN, Wando-gun,
Nohwa-eup, Deungsan-ri.

N4 (34°12'4.1"N, 126°34'22.5"E): Korea, JN, Wando-gun,
Nohwa-eup, Deungsan-ri.

N5 (34°12"21.8"N, 126°34'40.2"E): Korea, JN, Wando-gun,
Nohwa-eup, Sinyang-ri.

N6 (34°12'51.0"N, 126°35'18.1"E): Korea, JN, Wando-gun,
Nohwa-eup, Guseok-ri.

N7 (34°12'46.8"N, 126°36'39.4"E): Korea, JN, Wando-gun,
Nohwa-eup, Dongcheon-ri.

N8 (34°12'05.5"N, 126°36'39.9"E): Korea, JN, Wando-gun,
Nohwa-eup, Dongcheon-ri.

NO9 (34°12'7.0"N, 126°35'58.3"E): Korea, JN, Wando-gun,
Nohwa-eup, Guseok-ri.

N10(34°12'15.6"N, 126°35'29.8"E): Korea, JN, Wando-gun,
Nohwa-eup, Guseok-ri.

N11 (34°11'38.4"N, 126°35'32.5"E): Korea, JN, Wando-gun,
Nohwa-eup, Chungdo-ri.

N12 (34°11'33.1"N, 126°34'40.9"E): Korea, JN, Wando-gun,
Nohwa-eup, Dongcheon-ri.

B1(34°10'11.29"N, 126°33'13.41"E): Korea, JN, Wando-gun,
Bogil-myeon, Buhwang-ri.

B2 (34°09'52.72"N, 126°33'19.99"E): Korea, JN, Wando-gun,
Bogil-myeon, Buhwang-ri.

B3(34°09'02.28"N, 126°32'15.63"E): Korea, JN, Wando-gun,
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Bogil-myeon, Buhwang-ri.

B4 (34°09'34.6"N, 126°33'08.4"E): Korea, JN, Wando-gun,
Bogil-myeon, Buhwang-ri.

B5 (34°09'07.66"N, 126°31'39.1"E): Korea, JN, Wando-gun,
Bogil-myeon, Buhwang-ri.

B6 (34°09'58.1"N, 126°32'21.5"E): Korea, JN, Wando-gun,
Bogil-myeon, Jeongja-ri.

RESULTS

In this study, a total of 30 species of water beetles in 24
genera belonging to eight families were investigated in
Nohwa and Bogil Islands (Table 1, Fig. 1): 12 Dytiscidae
species (40.00%), eight Hydrophilidae species (26.67%),
three Haliplidae species (10.00%), two Scirtidae and two
Gyrinidae species (6.67%) respectively, and one Noteridae,
one Elmidae, and one Psephenidae species (3.33%) respec-
tively. Among them, Copelatus parallelus Zimmermann in
Dytiscidae and Scirtes sobrinus Lewis in Scirtidae are iden-
tified for the first time in South Korea.

Order Coleoptera Linnaeus, 1758
Family Gyrinidae Latreille, 1810
Genus Dineutus MacLeay, 1825
Type species: Dineutus politus MacLeay, 1825.

Noteridae
3.33%

Scirtidae
6.67%

Elmidae
3.33% ‘

Psephenidae
- 3.33%

Gyrinidae
-6.67%

/

Dytiscidae
40.00%

Fig. 1. Proportional diversity of water beetle families in Nohwa
and Bogil Islands, South Korea.
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Table 1. Faunistic list and distribution of the species of aquatic Coleoptera from Nohwa and Bogil Islands, South Korea

Scientific name

Occurred sites

Nohwa Island Bogil Island

Family Gyrinidae

1. Dineutus orientalis (Modeer, 1776) N7, N8, N10 -

2. Gyrinus gestroi Régimbart, 1883 N3 B6
Family Haliplidae

3. Haliplus eximius Clark, 1863 N8 -

4. Haliplus simplex Clark, 1863 N8 -

5. Peltodytes sinensis (Hope, 1845) N3, N4, N5, N8, N11, N12 -
Family Noteridae

6. Noterus japonicus Sharp, 1873 N8 B1, B6
Family Dytiscidae

7. Agabus japonicus Sharp, 1873 - B2, B6

8. Agabus regimbarti Zaitzev, 1906 N6 B6

9. Ilybius apicalis Sharp, 1873 N4, N6, N8, N10, N11 -

10. Platambus ussuriensis (Nilsson, 1996) - B6

11. Rhantus suturalis (Macleay, 1825) N3, N4, N9 B6

12. Copelatus japonicus Sharp, 1884 - B1, B6

13. Copelatus parallelus Zimmermann, 1920 - B1

14. Cybister lewisianus Sharp, 1873 - B6

15. Hydaticus grammicus (Germar, 1827) N3, N4 B6

16. Hydrovatus subtilis Sharp, 1882 N3, N11 -

17. Hydroglyphus japonicus (Sharp, 1873) N3, N10, N11 -

18. Leiodytes frontalis (Sharp, 1884) N5, N11 -
Family Hydrophilidae

19. Amphiops mater Sharp, 1873 N1, N3, N8 -

20. Berosus lewisius Sharp, 1873 N3 -

21. Laccobius binotatus d’Orchymont, 1934 N3 B6

22. Laccobius oscillans Sharp, 1884 - B2

23. Hydrophilus accuminatus Motschulsky, 1854 N3 -

24. Sternolophus rufipes (Fabricius, 1792) N1, N2, N3, N4, N6, N7, N8, N9, N10, N11 B1, B3

25. Enochrus simulans (Sharp, 1873) N1, N3, N5, N10 B1

26. Enochrus esuriens (Walker, 1858) N3 B6
Family Scirtidae

27. Scirtes japonicus (Kiesenwetter, 1874) N5, N10 B6

28. Scirtes sobrinus Lewis, 1895 N3 -
Family Elmidae

29. Zaitzevia tushimana Nomura, 1963 - B2, B4

Family Psephenidae
30. Eubrianax ramicornis Kiesenwetter, 1874

B1, B2, B4, B5, B6

1. Dineutus orientalis (Modeer, 1776) (Fig. 2A)
Distribution. South Korea (GB, GG, GW, JJ, JN), North

Korea, China, Japan, Far East Russia.

Genus Gyrinus Miiller, 1764

Type species: Dytiscus natator Linneaus, 1758.

2. Gyrinus gestroi Régimbart, 1883 (Fig. 2B)

Distribution. South Korea (JJ, JN), Japan.
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Family Haliplidae Kirby, 1837
Genus Haliplus Latreille, 1802

Type species: Dytiscus impressus Fabricius, 1787.

3. Haliplus eximius Clark, 1863 (Fig. 2C)

Distribution. South Korea (GB, JJ, JN), North Korea, China,

Japan, Indonesia, Vietnam.

4. Haliplus simplex Clark, 1863 (Fig. 2D)
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Distribution. South Korea (CB, CN, GG, GN, GW JJ, IN),
North Korea, China, Japan, Far East Russia.

Genus Peltodytes Régimbart, 1879
Type species: Dytiscus caesus Duftschmid, 1805.

5. Peltodytes sinensis (Hope, 1845) (Fig. 2E)

Distribution. South Korea (CB, CN, GB, GG, GN, GW, JB,
JJ, JN), North Korea, China, Japan, Philippines, Taiwan,
Vietnam.

Family Noteridae Thomson, 1860
Genus Noterus Clairville, 1806
Type species: Dyticus crassicornis Miiller, 1776.

6. Noterus japonicus Sharp, 1873 (Fig. 2F)

Distribution. South Korea (CB, CN, GB, GG, GN, GW, JB,
JJ,JN), China, Japan, Far East Russia.

Family Dytiscidae Leach, 1815
Genus Agabus Leach, 1817
Type species: Dyticus serricornis Paykull, 1799.

7. Agabus japonicus Sharp, 1873 (Fig. 2G)

Distribution. South Korea (CB, CN, GB, GG, GN, GW, JB,
JJ,JN), China, Japan, Far East Russia, Taiwan.

8. Agabus regimbarti Zaitzev, 1906 (Fig. 2H)

Distribution. South Korea (CB, CN, GB, GG, GN, GW, JB,
JJ, IN), North Korea, China, India.

Genus Ilybius Erichson, 1832
Type species: Dyticus fenestratus Fabricius, 1781.

9. Ilybius apicalis Sharp, 1873 (Fig. 21)

Distribution. South Korea (CB, CN, GB, GG, GN, GW, JB,
JJ,JN), China, Japan, Far East Russia.

Genus Platambus Thomson, 1859
Type species: Dyticus maculatus Linneaus, 1758.

10. Platambus ussuriensis (Nilsson, 1997) (Fig. 2J)

Distribution. South Korea (CB, CN, GB, GG, GW, JB, JN),
China, Far East Russia.

Genus Rhantus Dejean, 1833
Type species: Colymbetes pulverosus Stephens, 1828.
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11. Rhantus suturalis (Macleay, 1825) (Fig. 2K)

Distribution. South Korea (CB, CN, GB, GG, GN, GW,
JB, JJ, JN), North Korea, China, Japan, Mongolia, Russia,
North Africa, and Australian, Oriental, and Palaearctic re-
gions.

Genus Copelatus Erichson, 1832
Type species: Dytiscus posticatus Fabricius, 1801.

12. Copelatus japonicus Sharp, 1884 (Fig. 2L)

Distribution. South Korea (JJ, JN), China, Japan, Taiwan.

13. Copelatus parallelus Zimmermann, 1920 (Fig. 2M, N)
(Korean name: Nam-bang-deung-jul-mul-bang-gae)

Material examined. South Korea: 12, JN: Wando-gun, Bo-
gil-myeon, Buhwang-ri, 28 Jul 2015, leg. Jung SW (NIBR:
YYSSIN0000015547).

Diagnosis. Adults of C. parallelus can be distinguished
from all Korean Copelatus species by the following charac-
ters: Body length 3.6 mm, small-sized; head reddish brown,
with blackish marking medio-posteriorly between the eyes;
antennomere 11 slightly longer than antennomere 10; pro-
notum black; elytra black with basal and apical testaceous
band; each elytron with five striae and without submarginal
stria; ventral surface black color except prosternum, middle
parts of meso- and metaventrites, and abdominal ventrite II.
Distribution. South Korea (new record: JN), Japan.
Remarks. One female of C. parallelus was collected in
shallow lentic area (Fig. 3A) with C. japonicus in Bogil is-
land, South Korea. The holotype of C. parallelus has been
reported by female and probably endemic to Japan (Zim-
mermann, 1920; Ohkura, 1957; Saijo and Shiyake, 2004). In
addition, immature stages and ecology of C. parallelus are
described by Watanabe et al. (2017).

Genus Cybister Curtis, 1827
Type species: Dytiscus lateralis Fabricius, 1798.
14. Cybister lewisianus Sharp, 1873 (Fig. 20)
Distribution. South Korea (CB, CN, GB, JN), China, Japan.
Genus Hydaticus Leach, 1817
Type species: Dytiscus transversalis Pontoppidan, 1763.
15. Hydaticus grammicus (Germar, 1827) (Fig. 2P)

Distribution. South Korea (CB, CN, GB, GG, GN, GW, JB,
JJ, IN), North Korea, China, Japan, and Palaearctic region
(Iran, Kyrgyzstan, Kazakhstan, Turkmenistan, Uzbekistan).
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Genus Hydrovatus Motschulsky, 1853
Type species: Hyphydrus cupidatus Kunze, 1818.

16. Hydrovatus subtilis Sharp, 1882 (Fig. 2Q)
Distribution. South Korea (CB, GB, GG, GN, JJ, JN), China,

India, Indonesia, Japan, Laos, Malaysia, Taiwan, Thailand.

Genus Hydroglyphus Motschulsky, 1853
Type species: Dytiscus geminus Fabricius, 1792.

17. Hydroglyphus japonicus (Sharp, 1873) (Fig. 2R)

Distribution. South Korea (CB, CN, GB, GG, GN, GW, JB
JJ, JN), North Korea, China, Japan, Far East Russia.

Genus Leiodytes Guignot, 1936
Type species: Hydroporus evanescens Boheman, 1848.

18. Leiodytes frontalis (Sharp, 1884) (Fig. 2S)
Distribution. South Korea (GB, JJ, JN), Japan.

Family Hydrophilidae Latreille, 1802

Genus Amphiops Erichson, 1843
Type species: Hydrophilus gibbus 1lliger, 1801.

19. Amphiops mater Sharp, 1873 (Fig. 2T)
Distribution. South Korea (CB, CN, GB, GG, GN, GW, JB,
JJ,JN), China, Japan.

Genus Berosus Leach, 1817
Type species: Dytiscus luridus Linneaus, 1760.

20. Berosus lewisius Sharp, 1873 (Fig. 2U)
Distribution. South Korea (CB, CN, GB, GG, GN, GW, JB,
JJ,IN), North Korea, China, Japan, Far East Russia, Taiwan.

Genus Laccobius Erichson, 1837
Type species: Chrysomela minuta Linneaus, 1758.

21. Laccobius binotatus Orchymont, 1934 (Fig. 2V)

Distribution. South Korea (CB, CN, GB, GG, GN, GW,
JN), China, Far East Russia.

22. Laccobius oscillans Sharp, 1884 (Fig. 2W)

Distribution. South Korea (CB, GB, GG, GN, GW, JN),
North Korea, China, Japan, Far East Russia.

Genus Hydrophilus Geoffory, 1762
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Type species: Dytiscus piceus Linneaus, 1758.

23. Hydrophilus accuminatus Motschulsky, 1854
(Fig. 2X)

Distribution. South Korea (CN, GB, GG, GN, GW, JB, JJ,
JN), China, Japan, Far East Russia, Taiwan.

Genus Sternolophus Solier, 1834
Type species: Sternolophus rufipes Solier, 1834.

24. Sternolophus rufipes (Fabricius, 1792) (Fig. 2Y)

Distribution. South Korea (CB, CN, GB, GG, GN, JB, JJ,
JN), China, Japan, India, Nepal, Taiwan.

Genus Enochrus Thomson, 1859
Type species: Hydrophilus bicolor Gyllenhal, 1808.

25. Enochrus simulans (Sharp, 1873) (Fig. 2Z)

Distribution. South Korea (CB, CN, GB, GG, GN, GW, JB,
11, JN), North Korea, China, Japan, Far East Russia.

26. Enochrus esuriens (Walker, 1858) (Fig. 2AA)

Distribution. South Korea (JJ, JN), Bhutan, China, Iran,
Iraq, Japan, Nepal, Pakistan, Saudi Arabia.

Family Scirtidae Fleming, 1821
Genus Scirtes Illiger, 1807
Type species: Elodes hemisphaericus Linnaeus, 1767.

27. Scirtes japonicus (Kiesenwetter, 1874) (Fig. 2BB)

Distribution. South Korea (CB, CN, GB, GG, GN, GW, JB,
11, JN), North Korea, China, Japan, Russia, Taiwan.

28. Scirtes sobrinus Lewis, 1895 (Fig. 2CC)
(Korean name: Al-kkot-byeo-ruk-sa-chon)

Material examined. South Korea: 125"¢"13% %, JN: Wando-
gun, Nohwa-eup, Deungsan-ri, 28 Jul 2015, leg. Jung SW;
585722, ditto but 8 Sep 2015.

Diagnosis. Adults of S. sobrinus can be distinguished from
all Korean Scirtes species by the following characters: Body
length 3.0-3.5 mm, oval shaped, black to blackish brown,
shining, and strongly convex; head black and mouthpart
brown; antennae stout, brown, and 11-segmented; anten-
nomere 3 shortest; pronotum black and convex; scutellum
large and subtriangular; elytra oval, convex, shinning, and
covered with short setae; legs short; fore- and middle legs
yellowish brown; hind legs reddish brown; hind femora
very large, with long hind tibial spurs; abdominal ventrite

Anim. Syst. Evol. Divers. 36(2), 128-138
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L

Fig. 2. Habitus photographs of water beetles of the Nohwa and Bogil Islands. Gyrinidae: A, Dineutus orientalis; B, Gyrinus gestroi.
Haliplidae: C, Haliplus eximius; D, H. simplex; E, Peltodytes sinensis. Noteridae: F, Noterus japonicus. Dytiscidae: G, Agabus japon-
icus; H, A. regimbarti; 1, Ilybius apicalis; 1, Platambus ussuriensis; K, Rhantus suturalis; L, Copelatus japonicus; M, C. parallelus
(dorsal); N, ditto (ventral); O, Cybister lewisianus; P, Hydaticus grammicus; Q, Hydrovatus subtilis; R, Hydroglyphus japonicus; S,
Leiodytes frontalis. Hydrophilidae: T, Amphiops mater; U, Berosus lewisius; V, Laccobius binotatus; W, L. oscillans; X, Hydrophilus
accuminatus; Y, Sternolophus rufipes; Z, Enochrus simulans; AA, E. esuriens. Scirtidae: BB, Scirtes japonicus; CC, Scirtes sobrinus.
Elmidae: DD, Zaitzevia tushimana. Psephenidae: EE, Eubrianax ramicornis. Scale bars: A, B, F-N, P, U, Y, Z, BB, CC, EE=2.0 mm,
C-E, Q-T, V, W, AA, DD=0.5mm, 0=5.0 mm, X=10.0 mm.
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Fig. 2. Continued.

VII slightly concave. For full description of adult and larva ~ Japan.
refer to the revision by Yoshitomi (2005). Remarks. The adults of S. sobrinus were collected near the
Distribution. South Korea (new record: JN), North Korea, wetlands (Fig. 3B). To date, it is showed that this species is
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Fig. 2. Continued.

Fig. 3. Habitats: A, Copelatus parallelus; B, Scirtes sobrinus.

very common and widespread in Korean peninsula and they
often occurred with S. japonicus. This species has been re-
ported as one female specimen collected from North Korea
(Klausnitzer et al., 2005) in South Korea.

Family Elmidae Curtis, 1830

Anim. Syst. Evol. Divers. 36(2), 128-138

Genus Zaitzevia Champion, 1923
Type species: Zaitzevia solidicornis Champion, 1923.

29. Zaitzevia tushimana Nomura, 1963 (Fig. 2DD)

Distribution. South Korea (GW, GG, JJ, JN), China, Japan,
Far East Russia.
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Family Psephenidae Lacordaire, 1854
Genus Eubrianax Kiesenwetter, 1874
Type species: Eubrianax ramicornis Kiesenwetter, 1874.

30. Eubrianax ramicornis Kiesenwetter, 1874 (Fig. 2EE)

Distribution. South Korea (CB, CN, GG, GW, JB, JJ, IN),
North Korea, Japan, Far East Russia.

DISCUSSION

In this study, 30 species of water beetles are recognized from
the Nohwa and Bogil islands, including two species C. par-
allelus in Dytiscidae and S. sobrinus in Scirtidae as new re-
cords for South Korea. Among them, 22 species (73.3%) were
investigated in Nohwa island without family Elmidae and
Psephenidae, whereas 18 species (60.0%) were found in Bo-
gil island without family Haliplidae. For this reason, Nohwa
island differs from the composition of water of Bogil island
due to its flowing water (Buhwang stream) in the middle
of the island. According to Jung et al. (2015, 2020), both of
elmids and psephenids species prefer lotic area (ex. stream) to
lentic area (ex. wetland, pond, reservoir) under the bottom of
the submerged stones in stream.

The new recorded species of C. parallelus is clearly distin-
guished by five striae on each elytron and without submarginal
stria from the related species, although only one female has
been collected in Bogil island. In genus Copelatus, five spec-
ies, C. japonicus Sharp, C. kammurensis Tamu & Tsukamoto,
C. koreanus Mori, C. weymarni Balfour-Browne, and C. zim-
mermanni Gschwendtner have been reported and reviewed
in South Korea by National Institute of Biological Resources
(2019), Lee and Ahn (2018), and Park et al. (2008). Among
them, the species of C. koreanus doubt to distribute in South
Korea because they could not find since Mori’s description
in 1932. The species of S. sobrinus is also easily identified as
small size and oval body shaped from other related species.
This species usually inhabits the standing water, however
some other Scirtidae species also prefer to running water.
More research for this family is needed in the near future.

Although aquatic beetles surveys have been carried out on
two islands (Nohwa & Bogil), it is necessary that more de-
tailed and comprehensive investigations should be conducted
on insects inhabiting domestic islands in South Korea.

ORCID

Sang Woo Jung: https://orcid.org/0000-0001-9545-1207
Hong Ki Min: https://orcid.org/0000-0002-9753-2083

136

Dae-Hyun Lee: https://orcid.org/0000-0001-6629-6367

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article was
reported.

ACKNOWLEDGMENTS

This work was supported by a grant from the National Insti-
tute of Biological Resources (NIBR), funded by the Ministry
of Environment (MOE) of the Republic of Korea.

REFERENCES

Clark H, 1863. Descriptions of new East-Asiatic species of
Haliplidae and Hydroporidae. Transactions of the Royal
Entomological Society of London, Series 3, 1:417-428.

Devi MB, Devi OS, Wanghengbam L, 2017. Study on biodiver-
sity of aquatic beetles, its habitats, microhabitat and field
sampling techniques from Manipur, North East India. Jour-
nal of Environmental Biological Science, 31:93-99.

Fabricius JC, 1792. Entomologia systematica emendate et
acucta, secundum classes, ordines, genera, species adiectis
synonimis, locis, observationibus, descriptionibus. Tomus I.
Pars I C. G. Proft, Hafniae, pp. 1-330.

Germar EF, 1827. Fauna Insectorum Europae. XIII. C.A. Kiim-
mel, Halae, pp. 1-25.

Hope FW, 1845. On the entomology of China, with descrip-
tions of the new species sent to England by Dr. Cantor
from Chusan and Canton. Transaction of the Entomological
Society of London, 4:4-17. https://doi.org/10.1111/j.1365-
2311.1845.tb01326.x

Jich MA, Balke M, 2008. Global diversity of water beetles
(Coleoptera) in freshwater. Hydrobiologia 595:419-442.

Jung SW, 2015. Systematic revision and molecular phylogeny
of the Dryopoidea (Insecta: Coleoptera) in Korea. PhD dis-
sertation, Korea University, Seoul, Korea, pp. 1-289.

Jung SW, Jich MA, Bae YJ, 2015. Review of the Korean El-
midae (Coleoptera: Dryopoidea) with descriptions of three
new species. Aquatic Insects, 36:93-124. https://doi.org/10.
1080/01650424.2015.1046457

Jung SW, Jich MA, Bae YJ, 2020. Review of the water penny
beetles (Coleoptera: Psephenidae) of the Korean Peninsu-
la based on morphology and mitochondrial cytochrome
¢ oxidase subunit I gene sequences. Journal of Asia-Pa-
cific Biodiversity, 13:13-23. https://doi.org/10.1016/j.
japb.2019.10.003

Jung SW, Lee DH, Ham SA, Hur JM, Hwang JM, Bae YJ,
2011. Revised checklist of the Korean aquatic insects. En-
tomological Research Bulletin, 27:37-52.

Anim. Syst. Evol. Divers. 36(2), 128-138



Jung SW, Lee DH, Hur JM, Hwang JM, Bae YJ, 2018. Updated
checklist of the aquatic and semi-aquatic insects for biodi-
versity research in Korea. In: 2018 ESK Annual Meeting
and Symposium, 2018 Nov 29-30, Seoul, Korea, p. 61.

Kiesenwetter H, 1874. Die Malacodermen Japans nach dem
Ergebnisse der Sammlungen des Herm G. Lewis wahrend
der Jahre 1860-1871. Berliner Entomologische Zeitschrift,
18:16-288.

Kim JI, Jang KS, 1982. A report on the summer insects near
Wondo region. The Korean National Council for Conserva-
tion of Nature, 2:1-5.

Kim JT, 1997. A survey of natural resources in Korean national
park: South Sea region. Korea National Park Service, Won-
ju, pp. 171-181.

Klausnitzer B, Ruta R, Yoshitomi H, 2005. Notes on Korean
Scirtidae (Coleoptera, Scirtidae). Entomologische Blitter,
101:137-143.

Lee DH, 2016. A taxonomic revision of aquatic Coleoptera in
Korea. PhD dissertation, Chungnam National University,
Daejeon, Korea, pp. 1-489.

Lee DH, Ahn KJ, 2015. A taxonomic review of the Gyrindae
(Coleoptera) in Korea. ZooKeys, 509:87-107. https://doi.
org/10.3897/zookeys.509.9442

Lee DH, Ahn KJ, 2016a. A taxonomic review of the Hydraeni-
dae in South Korea (Coleoptera). ZooKeys, 634:57-78.
https://doi.org/10.3897/zookeys.634.10640

Lee DH, Ahn KJ, 2016b. A taxonomic review of the Bero-
sus Leach (Coleoptera: Hydrophilidae) in Korea. Korean
Journal of Applied Entomology, 55:205-214. https://doi.
org/10.5656/KSAE.2016.05.0.007

Lee DH, Ahn KJ, 2016c. Taxonomy of Korean Hydrovatus
Motschulsky (Coleoptera: Dytiscidae). Korean Journal of
Applied Entomology, 55:343-346. https://doi.org/10.5656/
KSAE.2016.08.0.040

Lee DH, Ahn KJ, 2016d. A taxonomic review of Korean Hy-
droglyphus Motschulsky (Coleoptera: Dytiscidae: Hydro-
porinae) with a description of new species. Entomologi-
cal Research, 46:289-297. https://doi.org/10.1111/1748-
5967.12174

Lee DH, Ahn KJ, 2017. Three water scavenger beetle spe-
cies (Coleooptera: Hydrophilidae) new to Korea. Jour-
nal of Asia-Pacific Biodiversity, 10:39-43. https://doi.
org/10.1016/j.japb.2016.12.004

Lee DH, Ahn K1J, 2018. Insect Fauna of Korea, Vol. 12, No.
22, Aquatic Coleoptera I, Arthropoda: Insecta: Coleoptera:
Dytiscidae. National Institute of Biological Resources,
Incheon, pp. 1-160.

Lee DH, van Vondel BJ, Lee SH, Ahn KJ, 2015. Taxonomic
review of the Haliplidae (Coleoptera) in the Korean pen-
insula. Entomological Research, 45:123-134. https://doi.
org/10.1111/1748-5967.12104

Lewis G, 1895. On the Dascillidae and malacoderm Coleoptera
of Japan. Annals and Magazine of Natural History, 6:98-
122.

MacLeay WS, 1825. Annulosa Javanica or an attempt to illus-

Anim. Syst. Evol. Divers. 36(2), 128-138

Aquatic Beetles Fauna of Southwest Islands in Korea

trate the natural affinities and analogies of the Insects col-
lected in Java by Thomas Horsfield, M.D. F.L. and G.S. and
deposited by him in the museum of the honourable East-In-
dia Company. Number I. Kingsbury, Parbury and Allen,
London, pp. 1-50.

Min HK, Kim YH, 2015. A fauna of insects in Bogil Island.
National Science of Museum and National Research Insti-
tute of Cultural Heritage, Daejeon, pp. 225-237.

Modeer A, 1776. Anmirkningar angiende Sligtet Gyrinus.
Physiographiska Silskapets Handlingar, 1:155-162.

Mori M, 1932. A new species of Dytiscidae from Korea. Jour-
nal of the Chosen Natural History Society, 14:49.

Motschulsky V, 1854. Diagnoses de Coléoptéres nouveaux,
trouvés par M. M. Tatarinoff et Gaschkéwitsh aux environs
de Pékin. Etudes Entomologiques. Vol. 2. Société de Litéra-
ture Finnoise, Helsinki, pp. 44-51.

National Institute of Biological Resources, 2019. National spe-
cies list of Korea. III. Insects (Hexapoda). Designzip, Seoul,
pp. 1-988.

Nilsson AN, 1997. A redefinition and revision of the Agabus
optatus-group (Coleoptera, Dytiscidae): an example of Pa-
cific intercontinental disjunction. Entomologica Basiliensia,
19:621-651.

Nomura S, 1963. Notes on the Dryopoidea (Coleoptera) IV.
Toho-Gakuhd, 13:41-56.

Ohkura M, 1957. On Copelatus parallelus Zimmermann (Dy-
tiscidae, Col.). Entomological Review of Japan, 8:22.

Orchymont A, 1934. Aquatic insects of China. Article XVII. A
new species of water scavenger beetles from China (Cole-
optera: Hydrophilidae). Perking Natural History Bulletin,
9:109-110.

Park HC, Lee YB, Lee HA, 2008. Taxonomic review of the ge-
nus Copelatus Erichson (Coleoptera: Dytiscidae) in Korea.
Entomological Research, 38:73-76. https://doi.org/10.1111/
j-1748-5967.2008.00134 .x

Régimbart M, 1883. Essai monographique de la famille
des Gyrinidae. 2e partie. Annales de la Société Entolo-
mologique de France, 3:121-190.

Saijo H, Shiyake S, 2004. Rediscovery of Copelatus parallelus
(Dytiscidae) after an interval of about sixty years. Nejire-
bane, 111:7-8.

Sharp D, 1873. The water beetles of Japan. Transactions of the
Entomological Society of London, 1873:45-67. https://doi.
org/10.1111/j.1365-2311.1873.tb00636.x

Sharp D, 1882. On aquatic carnivorous Coleoptera or Dytisci-
dae. Scientific Transactions of the Royal Dublin Society,
2:179-1003.

Sharp D, 1884. The water beetles of Japan. Transactions of the
Entomological Society of London, 1884:439-464. https://
doi.org/10.1111/j.1365-2311.1884.tb01616.x

Walker F, 1858. Characters of some apparently undescribed
Ceylon insects. Annals and Magazine of Natural History,
Series 3, 2:202-209.

Watanabe K, Hayashi M, Kato M, 2017. Immature stages and
reproductive ecology of Copelatus parallelus Zimmer-

137



Sang Woo Jung, Hong Ki Min, Dae-Hyun Lee

mann, 1920 (Coleoptera, Dytiscidae). Elytra, Tokyo, New
Series, 7:361-374.

Yoshitomi H, 2005. Systematic revision of the family Scirtidae
of Japan, with phylogeny, morphology and bionomics (In-
secta: Coleoptera, Scirtoidea). Japanese Journal of System-
atic Entomology, Monographic Series, 3:1-212.

Zaitzev FA, 1906. Notizen iiber Wasserkifer (Coleoptera aquat-
ic). XXI-XXX. Russkoe Entomologischeskoe Obozrenie,
6:170-175.

138

Zimmermann A, 1920. Bemerkenswerte Neuerwerbungen des
Zoologischen Museums in Hamburg. Haliplidae, Dytisci-
dae et Gyrinidae. Entomologische Blitter, 16:224-234.

Received January 13, 2020
Revised March 27, 2020
Accepted April 8, 2020

Anim. Syst. Evol. Divers. 36(2), 128-138



