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Abstract

I . Outline of the project

Korean| B4 EAtd A= 2 38 FH - 204 3ad =
Title

English| A Survey of Freshwater Fauna and Flora in Korea

i i Inha Uni it

Inha University Affiliation .n a. n1ve.rs1 y
Institute Industry-University Delegate Biological Sciences

Cooperation Foundation Name Gi-Sik Min

Research Period 15 Mar. 2020. ~ 30 Nov. 2021.

Research Fund

371,350,000 KRW

Number of
participants

45

II. Aim of the project & Necessity

1. Aim

- Discovering new and/or unrecorded species and collecting freshwater animal and

plant specimens, for secure the sovereignty over natural resources

2. Necessity

A. The meaning and importance of Biodiversity

- Biodiversity is a major source of Earth-Life and an essential resource for sustaining

ecosystems

- The search, acquisition and management of domestic invertebrates resources is an

essential preliminary step in future biomass utilization industry and is an important

indicator of the future of national competitiveness

B. The necessity of freshwater fauna and flora research and specimen collection

- Freshwater ecosystem has a high endemicity and should be systematically secured

to ensure the competitiveness of national biological resources

II. Contents of the project

1. Discovery of new andpr unrecorded species in Korea and publication of

papers

2. Collecting animal and plant specimens in the freshwater ecosystem in

Korea

3. Promoting the new records of freshwater invertebrates of Korea




IV. Results

1.

Six new species and four unrecorded species were discovered

Two unrecorded Ciliophora species (Frontonia cf. elliptica, Sulfonecta uniserialis)
Three unrecorded Rotifera species (Habrotrocha soror, Habrotrocha thienemanni rubella,
Habrotrocha tripus)

Three new Arthropoda species (Bassaniana birudis sp. nov., Allobathynella sp. nov.,
Arisubathynella sp. nov.)

One unrecorded Acanthocephala species (Neocechinorhynchus zacconis)

One unrecorded Platyhelminthes species (Urorchis acheilognati)

. Collecting animal and plant specimen

26,116 specimens were obtained in 20201

107 orders, 776 species, 26,116 specimens were collected in 858 collection sites in
Korea

Invertebrates specimens (exclude insects); 44 orders, 271 species, 16,054 specimens;
Insect specimens 8 orders, 93 species, 4,000 specimens; Fish specimens 14 orders, 137
species, 3,500 specimens; Plants specimens 41 orders, 275 species, 2,562 specimens
Data of sampling locality and specimens were entered in the online database of

‘Nakdonggang National Institute of Biological Resources’

. Promotional materials

Bassaniana birudis sp. nov., discovered in 2021, was used to make a press release

Bassaniana birudis sp. nov. was accepted in Biodiversity Data Journal

V. Application

1.
2.

3.

4.

Establishment of biological resource infrastructure using secured specimens
Based on freshwater biological resources, it can be used as research data of
systematic taxonomy and related studies

New and unrecorded species contributes to securing endemic biological
resources of Korea

Characteristics of freshwater biological resources can be used as a

promotion or education
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a% 22 EE FRE 9% Tk AWRH(FFOIR, T E) i 10
a9 3-1. 20218 W= AR A. Frontonia cf. elliptica, B. Sulfonecta uniserialis, C

Habrotrocha soror, D. Habrotrocha thienemanni rubella, E. Habrotrocha tripus, F.
Allobathynella sp. nov. G. Arisubathynella sp. nov., H. Bassaniana birudis sp. nov., L
N@OGCbIhthWChUS Z&CCOHI'S, ] U]‘OI‘C]JI.S ache]'jagnat]ﬂ' ............................................................... 14
1% 3-2. Frontonia cf. elliptica in vivo (left) and after silver carbonate impregnation
(FRGRE), ++eeeesreseseses ettt 16
19 3-3. Photomicrographs of Sultonecta uniserialis from life (A-E), after silver
carbonate (F-H), and after protargol impregnation (I-K). A, B. Ventral views showing the
body shape, spine I (arrows) and spine II (arrowhead) at the base of spine 1. C, D.
Ventral views showing the posterior bell edge that could be mistakenly described as spine
III (arrowheads). E. Ventral view of slightly pressed cell showing the contractile vacuole.
F-H. Dorsal (F) and ventral (G, H) views showing the perizonal ciliary stripe, the spine
II (arrowhead) at the base of spine I, and the rod shaped bacteria inside the cytoplasm
(arrows). I-K. Dorsal (I) and ventral (J, K) views showing specimens with 1, 2, and 3
macronuclear nodules. MA, macronuclear nodules; OPK, oral polykinetids; PCS, perizonal
ciliary stripe; BK, bell kinety; CV, contractile vacuole. Scale bars = 20 um. -woeeeeeeeeeeeeees 18
1% 3-4. Habrotrocha soror Donner, 1950: A-B. creeping, dorsal view; C. foot and spurs,
dorsal VieW. ................................................................................................................................... 21
19 3-5. Habrotrocha thienemanni rubella Donner, 1951: A. creeping, dorsal view; B.
creeping, ventral view; C. feeding, dorsal VIEw, sewssssssssssssmssstsisi e 23
19 3-6. Habrotrocha tripus (Murray, 1907): A. feeding head, dorsal view; B. creeping

(an arrow pointing at the dorsal toe); C. rump, foot and spurs, dorsal view (an arrow

pointing at the dorsal toe). ........................................................................................................ 25
1% 3-7. Allobathynella sp. nov. habitus. Scale bar = 0.5 mm, e 28
1% 3-8. Arisubathynella Sp. nov. habitus. Scale bar = 0.5 mm, e 30

19 3-9. Bassaniana birudis sp. nov., holotype male. A. Habitus in dorsal view; B. Ditto

in ventral view; C. Ditto in frontal view; D. Ditto in lateral view;,; E. Eye area from



above; F. Ditto from front; G. Femur I in prolateral view (Arrow indicates two proximal

protuberances). Scale DArs IN ML «w+wreerressrssmmsssss e 32
a9 3-10. Neoechinorhynchus zacconis Yamaguti, 1935 eweseereessssenm 36
1% 3-11. Urorchis acheilognathi - 38
I 3-12. 2021F BS54 E FE SR ZAFR]Z e 40
23 313, 2021 A G A} A @ BB AR e, 41
T 3-14. 2020 T 20218 FAF K] G e e 42
8 3-15. FHZEE BEEZH T H H]S o 45
T8 316, FHAZEE FR A G v 45
39 317 FHEEE BEIH FHALZ e 70
7T 318, AR E BB THE H| S e 79
2% 319 FATEE BRI THE R e 79
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8 321, G5O E BEZH BHR O H] G o 94
7 322 Dol E BETH FE R e 94
j_]r—ﬂj 3-23. %z}:oﬂ_ﬁ_ %_ﬁ:%g E_E_ /\}75_] ............................................................................ 107
8 324, GFAE BB BHE H] S o 113
7 305 FEAE BB S H R Q] s 113
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13 3227 DBYE o] A] O FTEAZF G A] e 147
9 3-28. #%8A A v|(Bassaniana birudis sp. nov.), 3. A. &, 9; B, &, #l¥; C. &, &
W, D& 5% E =79, % F 79, A9, G d4F A1vy {Addny 51 2
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19 3-1. 20219 W= AMX; A. Frontonia cf. elliptica, B. Sulfonecta uniserialis, C.

Habrotrocha soror, D. Habrotrocha thienemanni rubella, E. Habrotrocha
tripus, F. Allobathynella sp. nov., G. Arisubathynella sp. nov., H. Bassaniana

birudis sp. nov., 1. Neoechinorhynchus zacconis, J. Urorchis acheilognathi
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7F dAEE 4= 23

O FUE ATE 53l YATEANA P7E5F 258 TE3AS

O HAF=ES 27 AdE AT, BAE FFolA AMPHANeH, 2+ TH ERIEAS I
st 715 AE A AS

O AATEL Y Tol A AAFe=RE Exstes S 7HAL A3, I EisZA
22 EFTol Bof A&EHR] AFE T AR FTol d=d rtsAel &

1 AT E Frontonia cf. elliptica Beardsley, 1902 AR " 7] &%

Class Oligohymenophorea de Puytorac et al.,, 1974
Order Peniculida Faure-Frémiet in Corliss, 1956
Family Frontoniidae Kahl, 1926

Genus Frontonia Ehrenberg, 1838

Material examined. Jibyeon-gil, Gangneung-si, Gangwon-do, Korea (37°46.50'N E
128°51.77'E), 18 May 2021, collected by Jae-Ho Jung.

Diagnosis. Size 95-130 x 40-60 ym in vivo, body shape oval to broadly elliptical,
slightly obovate in some specimens. Oral opening rather small, occupying 10 - 15% of
body length. Preoral and postoral sutures distinct, both extending onto dorsal side. One
elliptical macronucleus and one micronucleus elliptical to spindle-shaped. Two contractile
vacuoles without collecting canals. 76 - 93 somatic, 3 vestibular and 3 postoral kineties.

Peniculi 1 -3 composed of 4, 4, 2 ciliary rows, respectively.

Habitat. Freshwater puddle (temporarily after raining) on mountain.

Distribution. USA, German, Africa

Remarks.

This species highly resembles type population except for the collecting canals of the

contractile  vacuoles (absent vs. present) (Beardsley, 1902). Dragesco &

Dragesco-Kernéis (1986) described a brackish population collected from Benin, Africa.
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The brackish population has fewer somatic kineties (50 -56 vs. 76 -93) and more

ciliary rows in peniculi (5 or 6 vs. 2 - 4).

29 3-2. Frontonia cf. elliptica in vivo (left) and after silver carbonate

impregnation (right).

References

Beardsley, A.E. (1902). Notes on Colorado Protozoa with Descriptions of New Species.
Transactions of the American Microscopical Society 23, 49-59.

Dragesco, J., and Dragesco-Kernéis, A. (1986). Ciliés libres de 1’Afrique intertropicale.
Introduction 2 la connaissance et a I'étude des ciliés. Faune tropicale (Editions de

I'ORSTOM) 26, 1 - 559.
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Sulfonecta uniserialis (Levander, 1894)
2 A F= +F n 7| 5F
Jankowski, 1978

Class Armophorea Lynn, 2004
Order Armophorida Jankowski, 1964
Family Caenomorphidae Poche, 1913
Genus Sulfonecta Jankowski, 1978

Material examined. A HE= AFA HEFW

128°15'47.7"E), 26 April 2021.

Sh?
ot
AL
M
fo) {

Al (36°23'504"N  E

Diagnosis. : Size 50-80 x 45-60 ym in vivo, 35-50 x 30-40 um after protargol

impregnation(n = 7); body medusoid, preoral dome distinctly convex and broadly
ellipsoidal on top view, cytoplasm colorless with rod-shaped bacteria; usually one
(rarely 2 or 3) spherical macronuclear nodule and a single micronucleus, about 2 um
across In protargol preparations, near macronucleus; spine at lower margin of bell
(spine II) lacking, main spine I long, forming a tail-like at posterior cell margin and
bearing a shorter spine (spine II); contractile vacuole posterior near cytostome; single
bell kinety about 10 ym long with cilia about 20 um long; perizonal stripe composed of
95 - 105 Kineties, spiralling about 360° around axis and with cilia about 20 ym long;
adoral zone composed of 37-40 membranelles, spiralling about 360°; three ciliary rows

(posterior spine kineties) on base of spine L

Habitat. Freshwater puddle (temporarily after raining) on mountain.

Distribution. USA, German, Africa

Remarks.

This population agrees with the Chinese population recently published by Li et al.

(2017) in most features especially the cell size, the number of perizonal ciliary stripe

kineties number, and the number of oral polykinetids. However, they differ mainly in
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the absence vs. presence of the spine (III), which is at the base of the bell. Possibly,
this spine is absent in both populations because Li et al. (2017) provided two
micrographs from life, in one of them the spine is abut spine I, and the other
micrograph is in top lateral view likely showing the margin of the bell. Another
difference is the number of the macronuclear nodules (invariably one in Chinese and
other population vs. 1-3 in Korean population) (Decamp & Warren 1997; Foissner et al.

1992; Jankowski 1964; Li et al. 2017).

K

19 3-3. Photomicrographs of Sulfonecta uniserialis from life (A-E), after silver
carbonate (F-H), and after protargol impregnation (I-K). A, B. Ventral views showing
the body shape, spine I (arrows) and spine II (arrowhead) at the base of spine I. C, D.

Ventral views showing the posterior bell edge that could be mistakenly described as

spine III (arrowheads). E. Ventral view of slightly pressed cell showing the contractile
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vacuole. F-H. Dorsal (F) and ventral (G, H) views showing the perizonal ciliary stripe,
the spine II (arrowhead) at the base of spine I, and the rod shaped bacteria inside the
cytoplasm (arrows). I-K. Dorsal (I) and ventral (J, K) views showing specimens with
1, 2, and 3 macronuclear nodules. MA, macronuclear nodules;, OPK, oral polykinetids;
PCS, perizonal ciliary stripe; BK, bell kinety, CV, contractile vacuole. Scale bars = 20

um.
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O FUE AFTE 53l 8 FEANA V&% 35S HESAS
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O &YFEL Y To A AAFLZE Exstes 5L 7IAD A3, o] RiEHZA
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3 3T E Habrotrocha soror Donner, 1950 L= | "IEF

Phylum Rotifera Cuvier, 1817
Class Eurotatoria De Ridder, 1957
Subclass Bdelloidea Hudson, 1884
Order Philodinida Melone and Ricci, 1995
Family Habrotrochidae Bryce, 1910
Genus Habrotrocha Hudson and Gosse, 1836

Material examined. Seorim-1i, Seo-myeon, Yangyang-gun, Gangwon-do, Korea (37°
577 358"N, 128° 31 08"E), 27 June 2021, collected by Chang-Ho Lee and Min Ok

Song.

Diagnosis.

Rostrum long; twice as long as its width. Pharyngeal tube very long and wavy, one
and half as long as trophi length. Gastric glands very long and filled with coarse
granules. Preanal pseudosegment constricted posteriorly. Anal pseudosegment plump
anteriorly and tapering gradually to foot. Foot short. Spurs short, conical and with wide

interspace; interspace one and half times as wide as spur base.

Habitat. mosses.

Distribution. Austria, Brazil and Korea.
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1% 3-4. Habrotrocha soror Donner, 1950: A-B. creeping, dorsal view; C. foot and

spurs, dorsal view.

Remarks.
One of the significant diagnostic characteristics of H. soror is the big and long gastric
glands, which are filled with coarse granules. In bdelloids, gastric glands are usually
round, and much smaller than mastax. In H. soror, the gastric glands are long, narrow
sac—shaped, and much longer than trophi length.

This species has been reported from Brazil (Donner, 1980) after the description
from Austria by Donner (1950). The present study is the third report of this species

globally, and the first one from Asia.

References
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Rédertieren, besonders bei Bodenbewohnern. Osterr. Zool. Ztschr., Wien, II, 4:
287-335.

Donner, J., 1965. Ordnung Bdelloidea. Bestimmungsbiicher zur Bodenfauna Europas
6: 1-267. Akademie Verlag, Berlin.
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4 saEL Habrotrocha tbzenigzginm rubella Donner,

ox,
S

"7 5%

Phylum Rotifera Cuvier, 1817
Class Eurotatoria De Ridder, 1957
Subclass Bdelloidea Hudson, 1884
Order Philodinida Melone and Ricci, 1995
Family Habrotrochidae Bryce, 1910
Genus Habrotrocha Hudson and Gosse, 1836

Material examined. Budong-myeon, Cheongsong-gun, Gyeongsangbuk-do, Korea (36°
18 "57.3 "N, 129° 13" 238 "E), 18 Sep. 2021, collected by Chang-Ho Lee and Min Ok

Song.

Diagnosis.

Rostral lamella short and round. Rostrum thick and short. Antenna pseudosegment
round laterally. Pharyngeal tube slightly longer than trophi length. Corona much
narrower than cingulum. Sulcus very narrow. Pedicel high. Upper lip two layered; upper
layer lower than trochal discs, thin and triangle-shaped; much narrower than lower
layer; lower layer arched, narrow and much lower than upper layer; cingulum rimmed

by lower layer. Spurs conical and with very narrow interspace.

Habitat. mosses and soil.
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Distribution.

Austria and Korea.
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1% 3-5. Habrotrocha thienemanni rubella Donner, 1951: A. creeping, dorsal view; B.

creeping, ventral view; C. feeding, dorsal view.

Remarks.

Habrotrocha thienemanni rubella is distinguished from H. ¢ thienemanni Hauer, 1924 by
the following characteristics: (1) corona is slightly wider than cingulum in H. ¢
thienemanni, while it is much narrower than cingulum in H. ¢ rubella, and (2) the
pedicel of H. t rubella is higher than than of H. t thienemanni. Donner (1951)
described that the body color of H. t rubella was always reddish brown. However, the
body color of the Korean specimens was not reddish brown.

This subspecies has never been reported again after the description from Austria by

Donner (1951). Therefore, the present study is the second report of this subspecies.
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New to Asia as well.

References

Donner, J., 1951a. Rotatorien der Humusbodden. III. Teil. Zool. Jahrb. Abt. Syst. Oekol.
Geogr. Tiere, 79, 5/6: 614-638.

Donner, J., 1965. Ordnung Bdelloidea. Bestimmungsbiicher zur Bodenfauna Europas

6: 1-267. Akademie Verlag, Berlin.

5 $IEE Habrotrocha tripus (Murray, 1907) AR "7 &%

Phylum Rotifera Cuvier, 1817
Class Eurotatoria De Ridder, 1957
Subclass Bdelloidea Hudson, 1884
Order Philodinida Melone and Ricci, 1995
Family Habrotrochidae Bryce, 1910
Genus Habrotrocha Hudson and Gosse, 1886

Material examined. Gyeongpo Wetland, Unjeong-dong, Gangneung-si, Gangwon-do,

Korea (37° 477 32.0” N, 128° 54 " 14.2"E), 3 June 2021, collected by Min Ok Song.

Diagnosis. Body slightly granulated. Corona narrower than cingulum. Sulcus very
narrow and trochal discs almost attached each other. Upper lip much lower than trochal
discs; arched medially; without any projections. Cingulum pad slightly wider than
cingulum. Trunk plump and spindle-shaped in feeding. Rump gradually tapering to foot.
Foot with four pseudosegments. Spurs conical and with narrow interspace;, inner

margins with slight hump proximally. Dorsal toe extended in feeding.

Habitat. leaf litter and soil.

Distribution. Europe, Korea, New Zealand, South America, Turkey.
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19 3-6. Habrotrocha tripus (Murray, 1907): A. feeding head, dorsal view;
B. creeping (an arrow pointing at the dorsal toe); C. rump, foot and spurs,

dorsal view (an arrow pointing at the dorsal toe).

Remarks.

One of the diagnostic characteristics of Habrotrocha tripus (Murray, 1907) is the dorsal
toe which always remains extended. In the Korean specimen, the dorsal toe wasn't
always extended, but it protruded often even during feeding (Fig. 1, B and C). In
bdelloids, toes usually stretch out during their creeping movement, not in feeding.

This species has been reported from Europe, South America, New Zealand (Donner,
1965), and Turkey (Kaya et al., 2009). The present study is the first Asian record of

this species.
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6 AR FE Allobathynella sp. nov. BA Al

Class Malacostraca Latreille, 1802 <13+7
Order Bathynellacea Chappuis, 1915 1L3}&
Family Parabathynellidae Noodt, 1965 % 313}3}
Genus Allobathynella Morimoto & Miura, 1957 %<l $-<

Material examined. Yuleo-Myeon (34°51 467" N, 127° 8 422" E), Boseong-Gun,
Joellanam-Do, Korea. 1 July 2020, collected by Chi-Woo Lee and Su-Jung Ji.

Diagnosis. Antennule seven-segmented with four simple setae on the fifth segment;
antenna seven-segmented with ctenidia on second segment, setal formula 0+0/0+0/1+
0/1+1/0+1/1+1+1/5; labrum with 13-16 teeth; mandible spine row consisting of 8-10
spines, palp one-segmented with two apical setae of different size; maxillule two
segmented, distal segment with one smooth and six dentate spines; maxilla
four-segmented with setal formula 3-5-9-6; thoracopods III-VII each bearing one epipod
on protopod; thoracopod VIII of male perpendicular to body, bell form in lateral view,
inner margin of penial region with numeral teeth, basipod with one seta, edopod round

with two distal setae; first pleopod in form of stub bearing two dista setae; urodpod
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bearing 9-10 sppines on inner margin of protopod, penultimate spine significantly larger
than other spines; pleotelson without seta; anal operculum flat; furcal rami with eight

spines.

Habitat. Subterranean water

Distribution. Korea.

Remarks.

This new species is morphologically most resembles A. maseongensis Park and Cho 2016
following characteristics: 1) the antennule 2™ segment has four simple setae on inner
distal margin, 2) the mandibular palp is one segmented and has two apical setae, 3) male
thoracopod VIII has one tiny basipod seta. However, the new species differs from A.
maseongensis by the following features (features of A. maseongensis in parentheses): 1)
the antennule 5" segment has four (three) simple setae, 2) the antenna 2" segment has
ctenidia (without ctenidia), 3) the penultimate (distal most) spine is much larger than

others on uropod protopod.

)

<~
S S

1% 3-7. Allobathynella sp. nov. habitus. Scale bar = 0.5 mm
References
Park JG, Cho JL. 2008. A preliminary inquiry into an Asian topsy turvy Dom,

Allobathynella with the description of a new species from South Korea and

_28_




redescription of A. japonica (Crustacea, Syncarida, Parabathynellidae). Journal of
Natural History, 42.3-4: 223-238.

Park JG, Cho JL. 2016. Fourteen new species of Allobathynella Morimoto and Miura, 1957
from South Korea: with a redescription of A. coreana Morimoto, 1970 (Crustacea,

Bathynellacea, Parabathynellidae). Journal of Species Research, 5(1): 49-156.

7 AR FE Arisubathynella sp. nov. A

(>
ol

Class Malacostraca Latreille, 1802 7+7+
Order Bathynellacea Chappuis, 1915 i3}=
Family Parabathynellidae Noodt, 1965 WX 313}3}
Genus Arisubathynella Park & Eun, 2012 o}2]g=<lA] $-2

Material examined. Seongdong-ri  (38°0'46.28"N,  127°14'47.45"E),  Pocheon-si,
Gyeonggi—do, Korea. 25 May 2021, collected by Hee-Min Yang and Su-Jung Ji.

Diagnosis. Antennule six-segmented. Antenna three-segmented as long as first
antennular segment. Labrum with 10 teeth. Mandible with incisor process of five teeth
and lobe with spine row consisting of five spines. Maxillule two-segmented, distal
segment with two smooth and three dentate spines. Maxilla four-segmented with setal
formula 0-3-7-7. Thoracopods II-V each bearing one epipod on protopod. Thoracopod
VIII of male bell-shaped in lateral view; dentate lobe in the penial region with four
teeth; epipod distally two lobed, outer lobe smooth and inner lobe distally with three
denticles; basipod with one basipodal seta near the base of endopod; exopod two-lobe
distally, both lobes smooth; endopod with two different size setae. First pleopod in form
of seta. Urodpod bearing five spines on inner margin of protopod, most distal spine
larger than other spines. Pleotelson with one seta near base of furcal rami seta. Anal

operculum flat. Furcal rami with five spines.

Habitat. Subterranean water
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Distribution. Korea.

Remarks.

This new species is morphologically most resembles A. imjinensis Park and Cho, 2015
following characteristics: 1) antenna have longer plumose seta than simple seta on the
distal segment, 2) 4" endopodal segment of thoracopod I has two claws and one seta, 3)
inner margin of endopod on uropod has ctenidium. However, the new species differs
from A. imjinensis by the following features (features of A. imyjinensis in parentheses):
1) the antennule 1% segment has one seta (two setae) on inner margin, 2) labrum has
two nipple-like protrusions and one medial protrusion (two nipple-like protrusions and

four additional protrusions), 3) mandible has five teeth (three teeth) on incisor process.

19 3-8. Arisubathynella sp. nov. habitus. Scale bar = 0.5 mm

References

Park, J. G, & Eun, Y. (2012). A new species and a new genus of Parabathynellidae
(Crustacea, Syncarida) from South Korea. Zootaxa, 3368(1), 291-299.

Park, J. G, & Cho, J. L. (2015). Two New Species of Arisubathynella (Malacostraca:
Syncarida: Parabathynellidae) from South Korea. Journal of Crustacean Biology,

35(2), 241-254.
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8 AAFE Bassaniana birudis sp. nov. AE FH A

Class Arachnida Lamarck, 1801 A w7+
Order Araneae Clerck, 1757 7] v] &
Family Thomisidae Sundevall, 1833 A 7 v 2}
Bassaniana birudis sp. nov. 23 A A 1] (A %)

Material examined. Holotype: One male, 25 June 2020, Gupo—dong, Gumi-si,
Gyeongsangbuk-do (36°07 “ 41.3 " N, 128°23 " 45.8 " E, alt. 218m). Paratype: 1 male, 14
May 2020, same data as paratype, leg. S.'T. Kim and S.Y. Lee.

Diagnosis. The male of the new species can be easily distinguished from congeners
of this genus by the thumb-like blunt RTA without a terminal spur; versus thumb-like
RTA with a spine-like terminal spur in B. baudueri (Simon, 1877), B. decorata
(Karsch, 1879), B. floridana (Banks, 1896), B. utahensis (Gertsch, 1932), and B.
versicolor (Keyserling, 1830). The male of the new species is most similar to B. ora
Seo, 1992 in the shape of the palpal organ, but can be easily distinguished from the
latter by the body appearance, the shape of VTA, tegulum, and embolus: males of B.
birudis sp. nov. have no white patterns on the carapace and abdominal dorsum, a thick
thumb-like VTA, a slightly constricted tegulum, and an embolus closed to the tegulum,
versus white marginal patterns on the carapace and abdominal dorsum, a slender
finger-like VTA, a round tegulum, and an embolus separated from the tegulum in B.
ora.

Description. Holotype male. Total length 4.20 (habitus). Carapace: 2.15 long/2.20
wide, dark reddish brown, round, slightly wider than long, clothed sparsely with
serrated setae, head region flat with a pair of light stripes along the median line,
numerous warts present, cervical and radial furrows distinct, dark longitudinal fovea
slightly depressed. Eyes: all eyes on the eye tubercle, eight eyes in two rows, AER
almost straight and PER recurved from above, AER strongly procurved and PER
slightly procurved from front, PER longer than AER. Chelicera; 0.62 long/0.35 wide,
dark reddish brown, light stripe and cross—shaped pattern on dorsal surface. Endite:
0.45 long/0.18 wide, dark reddish brown. Labium: 0.28 long/ 0.25 wide, dark reddish

brown. Sternum: 1.00 long/0.98 wide, mottled with dark and light reddish brown,
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subcordate, clothed sparsely with long blackish brown setae, pointed anteromedial
margin protrudent, posterior end round and not protrudent between the coxae of leg IV.
Legs: 1vory, stout and strongly developed, I and II mottled severely with dark reddish
brown, III and IV mottled weakly with dark reddish brown, femur with ventral stripe,
femur I with two small rod-like proximal protuberances on prolateral surface, leg
formula I-II-IV-III. Abdomen: 2.10 long/2.03 wide, ivory, mottled with blackish brown,
yellowish brown and reddish brown, trapezoidal, longer than wide, a pair of dark
reddish brown triangular markings paramedianly, numerous round or irregular pits on
dorsal surface, clothed densely with semi-transparent clavate and serrated setae. Palp:
bulb round and simple, embolus thick with a pointed tip rotating largely clockwise,
finger-like VTA large with a bent tip, thumb-like blunt RTA large.

Female. Unknown.

Distribution. South Korea (Gumi-si, Gyeongsangbuk-do).

Remarks. The species was collected with a sweep net between shrubs in mixed

forest of hilly terrain near the tributary of the Nakdonggang River.

19 3-9. Bassaniana birudis sp. nov., holotype male. A. Habitus in dorsal view; B. Ditto
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in ventral view; C. Ditto in frontal view; D. Ditto in lateral view; E. Eye area
from above; F. Ditto from front; G. Femur I in prolateral view (Arrow indicates

two proximal protuberances). Scale bars in mm.
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Neoechinorhynchus zacconis -
9 Frex e 22 9% |32
Yamaguti, 1935

Phylum Acanthocephala Koelreuther, 1771
Order Neoechinorhynchida Ward, 1917
Family Neoechinorhynchidae Ward, 1917

Genus Neoechinorhynchus Hamann in Stiles & Hassall, 1905

Material examined. 2 male specimens collected from intestine of Microphysogobio

yaluensis by Seongjun Choe. Gapyeong-gun, Gyeonggi—-do, Korea (NNIBR20215231V8983
~ NNIBR2021523IV8984)

Diagnosis. Body stout, slightly curvated. Proboscis short, cylindrical, armed with 6
hooks in 3 oblique rows. Hooks of first row much larger than others. Neck short.
Lemnisi long, longer than proboscis sheath and reached to anterior testis. Testes two,
large, spherical, tandem, located equatorial region of body. Cement gland syncytial,

ordered with spherical cement reservoir and larger seminal vesicle.
Habitat. Intestines of Microphysogobio yaluensis
Distribution. Korea, Japan

Remarks.

This species was described based on a single male specimen, from Zacco platypus by

Yamaguti (1935). Interestingly, although we found three individuals from a M.
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yvaluensis, all of the worms recovered were male. Yamaguti (1934) noted that this
species is closely related with N. rutili (Muller, 178) but differ in body size and the
length of proboscis hooks, and additionally he mentioned the specific diagnosis is
reserved until the females are obtained. However, after the first description, no more
finding of this species were reported. Even the information is lacked, our specimens
shows morphological characteristics matched well with the only description of N.

zacconis.

19 3-10. Nevechinorhynchus zacconis Yamaguti, 1935

References

Yamaguti S. 1935. Studies on the helminth fauna of Japan. Part 8. Acanthocephala, I.

Japanese Journal of Zoology, 6: 247-278.
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. HPTsE U= 24

O FUE ATE 53] AP FTEANA nrEF 158 A2 S

O WHTEL A HAHTAA APH] ATz FAFen, 24+ T8 ERIELLE &
I3t 71EAE A A =

O AP F=2 AAA N 13,0004 F B= B Hom qUel= 180 Fvto] WA EH| U

HEds=2 T 2= 7HsAol =+

Urorchis acheilognathi

1 HY FE
Y BEE Yamaguti, 1934

3d AR | ArIEF

Phylum Platyhelminthes Rudolphi, 1808
Order Plagiorchiida La Rue, 1905
Family Opecoelidae Ozaki, 1925
Genus Urorchis Ozaki, 1927

Material examined. Total, 2 specimens collected from 7Tanakia koreensis by Seongjun
Choe in Sancheong-gun, Gyeongsangnam-do, Korea. (NNIBR2021523IV8981 ~
NNIBR20215231V&982)

Diagnosis. Body elongate-oval, linguiform. Oral sucker spherical, subterminal.
Prepharynx absent or very short. Pharynx muscular. Esophagus short. Ventral sucker
larger than oral, spherical, located at anterior second fourth of body. Intestinal
bifurcation at mid-level between oral and ventral suckers. Testes spherical to oval,
small, tandem, slightly separated by uterus. Cirrus pouch anterior to ventral sucker,
issued at level of ventral sucker. Genital pore at oesophagus level. Seminal vesicle
bipartite. Ovary spherical, slightly lobed. Uterus occupying available spaces posterior to
ventral sucker. Vitelline follicles surroungding caeca, distributed from somewhat

posterior to intestinal bifurcation to level of anterior testis.

Habitat. Intestines of freshwater fishes ( 7anakia koreensis)
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Distribution. Korea, Japan, China.

Remarks.

This species is characterized by distribution patterns of vitelline follicles and uterus.
Fayton and Andres (2016) recently suggested the synonymy of genus Urorchis and
Neoplagiorporus due to molecular results. However, the suggestion underestimated the
taxonomic importance of uterus distribution. Shimazu (2017) resurrected the genus
Urorchis based on the similarity between two genus. In the present study, our
specimen matched well about the descriptions of genus Urorchis and especially shows

morphological characteristics of U. acheilognathi.

19 3-11. Urorchis acheilognathi

References

Shimazu T. Digeneans parasitic in freshwater fishes (Osteichthyes) of Japan X.
Opecoelidae, Plagioporinae. Bull Natl Mus Nat Sci Ser A 2017; 43: 1-28.
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3 34 A FHIFFE 2O dxE 28 R F
B v \ =y | 2019 | 2020 | 2021
A=
1 Arcella arenaria O
2 Arcella bathyston 21 EAPE Y| O
3 Arcella discoicks Atz | O
4 Arcella gibbosa R O
5 Arcdlla hemisphaerica O
6 Arcdlla megastonna O
7 Arcella ratundata O
8 Bullinularia gracilis g=odd O
9 Cantropyxis aculeata S =Y O
10 Cantropyxis aculeata minina 222 =2 g O
11 Centrapyxis aculeata oblonga O
12 Cantropyxis aergphila awpE | R 2| O
13 Cantrapyxis cassis A= g = g O
14 Centragpyxis canstricta O
15 Cantrapyxis discoicks O
16 Cantrgpyxis ecamiis |2 = O
17 Centrgyxis dangata Az 2y O
18 Centrgpyxis ewrystara O
19 Cantrapyxis hirsuta AxH ) 2 @)
20 Cantrapyxis laevigata e ) 2 O
21 Cantrapyxis arbicularis S = O
2 Centrgpyxis plagicstonn O
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23 Cantrapyxis platystann SA = ) O
24 Centrapyxis spinasa O
25 Cantrgpyxis sylvatica o R | O
26 Gyrdagpyxis earystar sede O
27 Grdopyxis kahli Fen o O
28 Grdogpyxis puteus O
29 Difflugia acuninata WEne] s O
30 Difflugia ampullula O
31 Difflugia dlegans =3\ dT O
32 Difflugia globulcsa O
33 Difflugia gramen A2A O
34 Difflugia lacustris O
35 Difflugia lancedlata IEFAEHEY O
36 Diflugia linmetica =l O
37 Difflugia lithophila oA O
38 Difflugia longicdllis O
39 Difflugia lucich O
40 Difflugia manicata Sxtolzr g O
41 Difflugia oblonga oy O
42 Difflugia penardi O
43 Difflugia pulex O
4 Difflugia vas O
45 Lesquereusia nodbsta Hefdrole] i O
46 Nebela militaris O
47 Nebela penardiana e peas O
48 Netzdia oviformis Al EY=7d O
49 Phrygandlla hemisphaerica O
50 Gyphodkria trachus ARl sw2=ad O
51 FEuglypha acanthophora 7 so O
52 Euglypha dliata O
53 Euglypia filifera O
54 Euglypha laevis O
55 Euglypha rotundh O
56 Pseudbdifflugia gracilis 7ZHgols =8 Y| O
57 Trinenm enchelys o O
58 Trinenn lineare O
59 Birgimia terricda O
60 CGaudhdlcsticha stueberi O
61 Grtohymma quadrinucleata el el ey O
62 Engelmanniella nobilis O
63 Goastorrum affine THAT OIS O
o4 Hdlostichides dumonti O
65 Laurentiella strenua b s R R iy O
66 Sterkiella sp AR B R O
67 Tetmanmena bifaria mininm O
68 Uranana sp O
T =
69 Anuraeqpsis fissa ‘ HHEEES O
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20 Asplanchna priodnta PR E5 O O
71 Asplanchna sieboldti AEERAES O

72 Brachionus angularis A e iy O O
73 Brachionus budbpestinensis O ~Edr) & O
74 Brachionus calyciflorus Ek ok tial ks O O
75 Brachionus diversicornis A S5 O
76 Brachionus forficula M e bt el b oo O O
77 Brachionus leydigii leydigii Eﬂ%ﬂ aeialhincy ©)

78 Brachionus quadtidentatus el e hetal hincy O O
79 Brachionus rubens Tﬁ\—:%‘j]u—%‘ O
80 Brachionus urcedlaris urcedlaris i hesah iy O
81 Brachionus calyciflorus = 9}1:]#% O

82 Brachionus diversicornis ThA| ke 52 O

83 Colurella adriatica W85 O O
84 Eosphara najas O
85 Epphanes brachionus O
86 Epiplanes senta HEEHT O
87 Buchlanis dilatata el e O

88 Euchlanis incisa O
89 Keratella cadhlearis SAARTEE O O
90 Keratella tropica dNAESES O
91 Lecane arcuata O

€2 Lecane hulla 2 epiEzta s O

93 Lecane inermis O
9% Lecane ludwigii WS35 O

% Lecane luna HEIEXaT O O
9% Lecane Iunaris LY EEET O O
97 Lecane monastyla %7‘]'%—’?5\— O

% Lecane quadkidntata Y e O
9 LeadHla sp ?H Lﬁq—?ﬁ'\— O

100 Mptilina brevispina b e A an sy o

101 Mytilina nucranata O
102 Notholca marina R ES Ay O
103 Plationus patulus 2L HES O
104 Platyias quadricornis AR B O
105 Testudinella matina HEHANEF O O
106 Trichocarca similis FERTNHES O O
107 Trichotria tetractis A iy O

HYys=

108 Acanthoparyphium sp TS TRTS O

109 Apharyngostrigea sp O

110 Astiotrema sp AR S 554 O O
111 Bipaliiche sp O
112 Cantracestus armmtus b N O O
113 Centracestus sp TS5 O
114 dinastonum conplanatum AMAFEZ O

115 dincstanum sp A ) O O
116 danarchis sinensis HES O O
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117 Gyathacotyle sp S O
118 Dugesia japonica Ethefot O O O
119 Dugesia sp Stk O

120 FEchinadhasrrus perfoliatus AN EEATTHS O

121 Echingraryphium sp WETNAN ST RTH O

122 Echincstona revolutum HHFTES O

123 Exarchis oviformis L O

124 Exarchis sp W7 13555 O
125 Gaarcdhgrsis sp O

126 Hirmasthla sp NETTHH O

127 Hypoderaeum conaideum dFASTTHS O

128 Isthmigphora hortensis SEHATFTES O

129 Isthmigphora inermis O

130 Metagoninus sp TP FTE O
131 Metagoninus yokogavai LF795Z O

132 Notacolylus attenuatus P 5ET O
133 Phagocata vivich =g o} o O
13 DPseudkxarchis ngjor W7o 855 O
135 Pseudexorchis sp W7oy 55 O
136 Spironetra sp A s =T O

137 Stephangorara sp ZHASTESE o

FAEEE

138 Nigrostrangylus sp HARFHTE o

139 Toxascaris leonina AR5 o

140 Toxccara tamuki u+e3E O

141 (hardodicke sp. SA7HAIH O

142 Gardiicke sp. A7FA O O

143 Gordius aquaticus A7HA O O

a4ds=

144 Alboglessiphonia lata /A A O O O
145 Bothrionurum vgdoskyanum T HAA P ©)
146 Branchiodtilus hortensis optH|EAH 0| O
147 Branchiura sowerbyi o7t o] O O
148 Girrodhilus kewanurai A A 0] O
149 Onetogastar daphanus TAEHEA P O
150 Dero digitata EETEEAH ] O
151 Dero dorsalis Sop | EHEAH o O
152 Dero obtusa TEA| o] O
153 FErpobddlla lineata =71 O o O
154 Erpobatlja sp =1 e< O
155 Glassiphonia conplanata A A A o o
156 Glossiphoniicke sp QA A 2] o o

157 HelobdHlla stagnalis H=g 4 A o
158 Hiruab nipponia AR O O @)
159 Lanyprotus avientalis S FEAE 0 E0] O

160 Lirmadrilus daparedbianus 2R o] O
161 Linmadrilus gotoi A=|Fo] O
162 Limmadbilus hoffreisteri O O
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163 Limnodrilus sp AR o)< O

164 Lumbriculus variegatus A F o] E0| O
165 Mearionina coatesae Rantsael B kil O
166 Nais behningi SutEAE o] @)
167 Nais hretschari TEEAH O] O
168 Nais communis HEEA|H o] ©)
169 Nais dlinguis s EAF o] O
170 Nais pardblis AN E=A 0] O
171 Nais stolci Ar2EE A" o] O
172 Nais variahilis 7FAEAHo O
173 Paranais litoralis A=A H O
174 Pristina longiseta e FFol=Age| O
175 Slavina appendiculata A=A 0] O
176 Stylaria fossularis A i oved A o v el o
177 Stylodtilus heringianus EPA|F o] o

178 Whitnania edentula A7 v ] o o O
179 Whitmrania pigra A O O O
180 Whitmania sp 2 & O

181 Whitmrania acramulata 2 AT 2 O

HEs=
182 Asgjirella gelatinosa ORAA| Zo) 7] H | O
183 Pectinatella nugnifica FHlo)71d O
AAs=

184 Angustassiminea_ castanea A7) 9% 0] o O
185 Anadnta woodiana Az O O O
186 Anodmta arcaeformis th3 o] O

187 Assiminea estuarina o/ 15580l O
188 Assiminea hiracbensis 27| 4-¢-30] o ©) o
189 Assiminea japonica 715-5-%3°] o O
190 Assiminea Iutea =710l o O
191 Assiminea seplentrionalis ST ] o

192 Assiminea sp, -l s O

193 Assiminea japonica 719-5-3°] o

194 Assimineicke sp 7198013 O

195 Austropedlea dlula o§7]==o| O O O
19 Bithyniicke &-¢- ol O

197 Gpanggpaludina chinensis malleata =970| O

198 dithon retropictum ZleEals O
199 Corbicula Aluminea A3 O
200 Corbicula leana HAA O O
201 Carbicula sp A< O O

202 Fluviadingula elegantula of| fo|7j 11-5E°] O
203 Gabbia nisella = - b o
204 Gyraulus convexusculus FolgEE¥o] O O
205 Hippeutis cantori TAE =90l O O
206 Kareanonlania nodfila dFdtiEy) O
207 Koredeptods globus ovalis r<st<7] O O O
208 Lancedlaria grayana Z=z7 O
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209 Limngparna fortunel HEEA O O O
210 Musculium lacustre A O O O
211 Oxylanm hirasei WA =95 0] O O O
212 Paludinellassiminen stricta A7) 0] O

213 Parafssarulus manchouricus &-5-7o] O O O
214 Polypylis hemisphaerula ok = 2w o] O O
215 Pomacea canaliculata 255 O

216 Potarmocorbula amurensis AN O
217 Pseudonplala latericea o O O

218 Semisulccspira coreana 7] O

219 Senisulcospira forticosta TEH=7 O

220 Semisulcospira gottschei HAY<=7] O O

221 Semisulcaspira libertina =7 O

222 Semisulcospira tegulata E=TE0E7| O

223 Sindlaia quadrata 735730l O O

224 Stenothyra glabrata T30l o o
225 Unio dbuglasiae =yl O O
226 Unio douglasiae sinudlatus 22z O O

227 Unio sp ey O

A E=

228 Camfaroides similis 7HA O O
229 Jaistostona dilatatum A2 A O
230 Gangon uritai A e O

21 Eriochetr sinensis e O

232 Helicana wuana il O
233 Helice tientsinensis 2A O
234 Helice tridans WA O
235 Hemigrapsus penicillatus A O O
236 Hemigrapsus sanguineus A O
237 Hemigrapsus takanal HopdEA O
238 llyoplax pusilla RS heRl O O
239 Macrobrachium nipponense AR A5 O O O
240 Macrophthalmus japonicus 2A O O
241 Neacaridina denticulata denticulata A8l O O

242 Nevcaricina keunkael AT ol O O
243 Neocaridina sp AjHg o] & O

244 Neazriacheir leptognathus §713A) O
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5 Agabus regimiarti TGFELN O

6 Agapanthia (Epoples) anurensis GAzdsEA O

7 Anphiges mater nater dEgo] O O

8 Ancylopus pictus asiaticus Ty Eo| O

9 Augyles (Augyles) japonicus LIS O

10 Berosus (Engplurus) lewisius S ERH o] o O
11 Berosus japonicus A7 tEEg el o

12 Blitgrertha arientalis O i O

13 Carggria janthinipennis S 2o O

14 (rysachus chinensis THaATAAE O

15 hrysonela populi AP E) O

16 rysonela vigintipunctata HEAHE O

17 Ccinddla.clinensis Aol O

18 interacara olsoleta EE5A O

19 Chearane €dlegans e ot e O

20 Colasposama dauricum ATk O

21 Qypelatus weynarmi Ns=="4N O
2 Gyptacgphalus koltza koltzai =AY O

23 Grbister (Midlanectes) brevis AR o O
24 Eraptorhinus granulatus YR O

%5 | Enodrus (Felcophilydrus) simudans EEEEER O O
26 Fpisonus turritus i O

27 Eulbrianax kua e = 5 EKua O

28 Fulrianax ranicamnis ez O O
29 Buayptarhyndus bandti SEW S O

30 Gilerucella nipponensis dEd O

31 Gallerucich bifasciata goredd O

32 Ganetis jucundh A ETA] O

33 Giactena (Brachyphytodecta) fulva THEdEE O

34 Graphodrus acansii o= N O
35 Gyrinus japonicus ="0] O O
36 Gyrinus (Gyrinus) gestroi FET0] O

37 Haliplus (Haljplus) simplex deE3ET) O O
38 Haliplus eximius FEXET] O
39 Farnonia axyrids EEEE O

40 Helechares nipponicus =40 O O
41 Helochares pallens HnEEg o] O
42 Helophorus auriculatus FrEgHe] O O
43 Heteraccarus fenestratus LISy O
4 Heterotarsus carinula FHAAY O
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45 Hydbticus (Prodhticus) bowringii =FHEWH ©)
46 Hydbticus (Pradbticus) grammicus amEEN O O
47 Hydhticus conspearsus L= O
18 Hyckodura affinis FEweo| O O
49 Hydrachara libera o] S
50 Hydroglyphus japonicus amEN O O
51 Hydraphilus acuminatus =4o| O
52 Hygrotus chinensis 7=l O
53 Hyphydrus japonicus L= O O
54 llybius apicalis A= O O
55 Laccobius (Laccobius) beceli HEgdgo] O
56 Laccobius (Microlaccobius) fornusus L e Rk O O
57 Laccobius (Mlicrolaccobius) cscillans FHFEEH o] O O
58 Laccobius binotatus =10l O O
59 Lacegphilus difficilis MEEN o O
60 Lasiotrichius succinctus S o
61 Ldodytes frontalis He =870 o
62 Laiodytes nicabaricus S H =N O
63 Lama (Lenm) concinnipennis v 1715 ) O
64 Lanm (Lam) decenpunctata S|y O
65 Lemn (Lam) diversa A7 8 O
66 Lepyronia colegptrata FiAEEY O
67 Lissorhoptrus aryzaplilus H 0] O O
68 Lucidla (Luciola) lateralis ofHIElEo| O O
69 Malachius (Malachius) pralongatus e Ak O
70 Malacapsephenaids japonicus Ne=szbdd O
71 Mataegrseptuss japonicus =50 O O
72 Mataegpsephus kua Heesd EKua O
73 Moechotypa diphysis Rk O
74 Mandlepla quadiguttata AZapdy O
75 Nebrigrorus (Nebrigporus) hostilis So)=EN o O
76 Necrgphila jakowlewi' jakowdeni eAsdd O
77 Nonarthra cyanea A O
78 Noterus japonicus AP =N O O
79 Onthgphagus fodiens SVEAEZ 0] o
80 Orecdytes natrix =T EN O
81 Pagria signata Fdd O
82 Pdtodytes internedius =X1E7] O O
83 Pdtodytes sinensis THEZET] o O
84 Phaedn (Phaedn) brassicae Forkeddd O
85 Phygasia fulvipennis Ao g O
86 Phylloreta stridata HE Y O
87 Physasmaragdina nigrifrons i O
88 Phytoecia (Phytoedia) rufiventris TelEa O
89 Pidnia (Onphalodera) puziloi | R = O
%0 Platambus fimriatus = H T d=g N ©
91 Platambus ussuriensis L= O
2 Popillia Aavasllata FEEHe] O

_89_




%3 Prapylea japonica nmpA ol ey O
94 Protaetia mandschuriensis i kel Al o
9% Pseudbtorynarrhina japonica ] O
% Rhantus (Rhantus) suturalis N71=17N O O
97 Sdirtes japonicus EEHE O O
9% Scirtes sobrinus LEH EARE ©) O
9 Sipalinus gigas aclalmia O
100 Snaragdina samiaurantiaca R 2] O
101 Stenelniis nipponica e e O O
102 | Stemdophus (Sterndlogphus) rufipes =g ol O O
103 Zaitzevia tsushimana o] O
D Ay
104 Hexatorn kua AN AH7IKUa O
105 Odmtonyia garatas HEolsol O
106 Suragina kub 7 &5lKub O
e dhan
107 Anvetus costalis v e}r] &}F4o] O
108 An¥letus montanus s 2}slFAto] O
109 Baetidlla tubarculata o SEskFAto| O
110 Baetis fuscatus 7NEsHFto] ©)
111 Baetis preudbtharnicus U nmpshAto] O
112 Baetis silvaticus zslatol @)
113 Baetis ursinus e ol O
114 Caenis noe S e R i e A O
115 Caenis nishincae SHYA o] O
116 horoterpes (Buthraulus) alticculus Al 7ol O
117 Gincticostdla levanidvae Qls}F4to] O O
118 doeon dipterum DRSO O O
119 Drundla aculea B3}FAbo] O O
120 Drundlla ishiyanmana LTSl O
121 Drundla lemmevae R o O
122 FEcdyonurus bjkovae BrgeHEAtol O
123 Fedyawarus joanensis nE| A sl O
124 EBcdyaurus levis i et O
125 Epeorus nipponicus A FA) &7 O
126 Fpeorus pelluciclis A SFAo] o
127 Ephamara orientalis FGsHTol O O
128 Ephenera strigata S el Al O O
129 Epharerdla atagosana dEsEo] O
130 Ephenerella kazhovi 353k74tol O
131 Epharon shigae Sle}FAdo] O
132 Labidkaetis atrebatinus e O
133 Nigrobwetis bacillus 7sdo] O
134 Paraleptophlebia japonica T O
135 Potamanthellus chinensis Wl shAko] O
136 Potamanthus Iuteus oriens 7FEskEato| O
137 Polanvnthus yooni w3lskato] O
138 Pracloeon nritimum A g aEatol O
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139 Rhoenanthus coreanus 7&shido] O O
140 Serratella setigara Hare)slato] O
141 Siphlonurus chankae ds74atol O
142 Telggangpsis punctisetae =Sl O
A=
143 Adrisa nmgna g dA) ©)
144 Adlia ficberi w52 = A O
145 Anoplacnemis dallasi sl gAY o
146 | Aphdadherus (Aphdlocheirus) nanee ENE O
147 Appasus japonicus =AY} O O
148 Apmsus ngjar =4 o
149 Aquarius paludum paludim AgAo] O O
150 Bothrogonia farruginea E4=>2uH O
151 Carbula putani 7= A o
152 Jetus punctiger AEZHA S A o
153 Dearacccaris (Deracocaris) ater A = = | O
14 Deracocaris sanghonami e i R = g | O
155 Diplonychus esakii ZHA = A 2 O O
156 Furydana geblari gebleri EEH =R O
157 Eysarcaris gibbasus A O
158 Gaoearis (Piacoris) varius THEF-E A O
159 Garris (Garris) latiababrminis B =Rt O O
160 Garis gradlicanis SR AemA o O
161 FHaaatoleecha rufithorax oo amdA O
162 Hesperccarixa_ distanti =3 O
163 Hesperacorixa hokdensis =44 O
164 Hydrometra alldlineata iAol O
165 llyacaris exdlamationis exdlamationis =57 O
166 Laccotrephes japonensis 7ol O O
167 Lygaeus equestis L Ak O
168 Menica violacea ZH e A O
169 Micronecta (Basileonecta) sedula amE O
170 Nema hoffanni | F2] 7o vl O
171 Notonecta (Paranecta) triguttata S| Al O O
172 Nysius plebgius N1 = EA) O
173 Sigara (Trgpacarixa) sulstriata =Y O
174 Pachygrontha antennata HEolR=d A O
175 Paraplea indistinguench nvle=Ede O O
176 Paraplea japonica == O
177 Placastarnum esakii LE =AY O
178 Plautia stali AT A O
179 Poedilocaris lewisi =) O
180 Ranatra chinensis AloFAH] O O
181 Ranatra_unicolar A A O O
182 Riptortus clavatus sHEZATS A ©)
=
183 Arts mllifea FBEy O
184 | Xyloogm appendiculata circunwolans ojgjzHhd O
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WA

185 Neochauliodks formosantus oS O O
186 Parachauliodks asahinai WA E] O
187 Profoharmees xanthodks e L O O
A=
188 Aeschnophlebia longistignma i i o R O O
189 Anaciaeschna martini S0 2= O
190 Anax guttatus AR O
191 Anax nigrofasaatus HeEFA O O
192 Anax parthengre SRA O O
193 Atracalopteryx atrata =37 O
194 Burnmgonphus callaris AFEEAE O
195 Galopteryx japonica =5 O
196 Cariagrion auranticum R it O
197 Cariagrion melanurum e T O
198 Cariagrion nipponicum A=A O
199 Cracothaniis sarvilia AFFA O O
200 Davidius Iunatus SR O
201 Defelia phacn LRAE o] O O
202 Fpitheca narginata A 23 o
203 Epophthalmia elegans A O
204 Gonphidia confluens of 2] A=A O
205 Ischrura asiatica e S O O
206 Ischnura senegalensis FEOA ORI RA O
207 Landligomphus ringens =ESHAA O
208 Lestes temporalis A7 O
209 Lyriothanis pachygastra =] A O O
210 Macromia anphigena ZhAbREA O
211 Macromia nanchurica TR A O O
212 Orthetrum albistylum LA O O
213 Orthetrum ndania SURAE O
214 Paracardion calanmorum A C O O
215 Paracardion hieroglyphicum S=A5AE O
216 Paracercion melanotum A= AxAE O
217 Platycnemis phyllopoch e A O O
218 Pseudbthemis zonata e e O
219 Rhyothenis fuligincsa U1z O
220 | Shaggonplus postacularis epophthalmus oS O
221 Sieboldius albardhe oA O
222 Sympetrum caroceolum 3R O
223 Synpetrum aoticum TR FRA O O
224 Synpetrum frequens 53 O
225 Synpetrum infuscatum A O
226 Synpetrum kunckeli =34 O
227 Synpetrum risi =S O
228 Sympetrum stridatum R O
229 Trigonphus citimus 7N SHEREA o O
230 Trigomphus nigripes AR SHAA O O
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231 Kanminuria coreana == O
232 Kathroperla donm SAEA ) O
233 Negrerla coreensis T = O O
234 Nenowra ged O
235 Oyamia nigritasis A= o
236 Paragnetina favolincta Y=ol O
237 Perlonyia nmalunkai Sl 174= O
238 Preronarcys nacra =TI EY @)
239 Stavsdlus japonicus de2EgEo] O
240 Swdltsa lgnevae o A=A e O
|5
241 Argyreus hyperbius U] O
242 (dlias aate e sl O
243 FEurama mandhrina e il O
244 Libythea lepita 2] O
245 Marumba gaschiewitschii FEEEI ®
246 Pieris rapae e sl ©)
247 Polygonia c-aureum Gl el O
s

248 Agrypnia pagetana g =) O
249 Amatania KUa N$-EFd= KUa O
250 Caraclea lobulata SAHIURIEE O O
251 (ammtgpsyche allofasciata JuurEd= O
252 (eamatgsyche brevilineata s O
253 reunmatgrsyche kua nrEEEgKUa O
254 Goaa japonica LRI O O
255 Hydbtaphylax nigrovittatus L R M= | o
256 Hydrogpsyche arientalis FHEL= O
257 Hydrasyche valvata AHEEE O O
258 Macrasteum radiatum 2L O O
259 Madanna noesta PE= O
260 Mystacicks azureus AHIE = O O
261 Neophylax ussuriensis TR EE O
262 Nothgsyche Kua ZA9-Ed = Kua O
263 Psilotreta kiscensis HErEEE s O
264 Rhyacogphila nigracephala Hemded= O
265 Rhyacophila yanmanakensis L EEE O
266 Semblis phalaendicks ZEdE O
267 Stengpsyche griseipannis TaA L= O

241 93
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3 Hyporbenphus sgjari A O O
4 Oryzias latipes SAHY O O O
5 Oryzias sinansis H5SAE S O
9ol %
6 Cailia nasus & O O O
7 Engraulis japonicus EA] O O O
8 Konasirus punctatus Gk O O O
9 Spratelloicks gracilis e O
10 Thryssa acklae Zrrgo] O
11 Thryssa kanmulensis A O
Jol%
12 Abbottina rivularis HS A O O
13 Abbottina springeri Sfuf=| O
14 Acheilognathus chankaensis 7 gAY o
15 Achellggnathus macropterus gAY O O
16 Achallognathus rhombeus @A O
17 Achalognathus yanmtsutae =9AF O
18 Aphyacypris chinensis =7 O
19 Carassius auratus o O
20 Cobitis hankugensis 7153 O
21 Cohitis nalbanti HE3 O O
2 Colitis tetralineata =30 O
23 Coredleuciscus aeruginas 4 O O
24 Caredleuciscus splendidus A O
25 Hemiculter a@genmanni g O O
26 Hemiculter leucisculus A O
27 Iksookimia hugowolfeldi N O
28 Iksookimia longicarpa oAl O O
29 Ikscokimia pacifica 3N O
30 Kichulchoia multifasciata TR O
31 Koreooohitis rotundicauchita A =e)Ate] O
32 Ladlslavia taczanowskii ikl O O
33 Lefua costata e O
34 Microphysagobio jeani B3 EA O
35 Microphysogobio yaluensis E1EA O
36 Misgurnus anguillicauchtus Ll O
37 Misgurnus mizdepis u]He}A| O O
38 Misgurnus sp O
39 Orthrias nudis 527N O O
40 Orthrias toni Cedl O
41 Pseudogohio esacinus REfFA] O
42 Pseudorasbara parva a0 O
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43 Pungtungia haz E17] O
4 Rhodkus notatus Ed=780] O
45 Rhockus acellatus A== O
16 Rhodus uyekii ZHA o] O
47 Rhynchocypris kungangensis SR O O
48 Rhynchocypris oxycephalus HE3 O
49 Rhynchooypris steindachneri HE7 O O
50 Sarcachelichthys nigripinnis mori Fa7] O
51 Sarcocheilichthys variesatus wakiyae F5a] O O
52 Squalidus gracilis nyjinme = O
53 Squalidus japonicus coreanus =70 O
54 Squalidiis multinaculatus A=A O O
55 Squaliobarbus curriculus == O
56 Tanakia lanceolata HAT O
57 Tanakia latinvrginata 9359 AF O O
58 Tribdodon hakonensiis 2o O O O
59 Zacco kareanus FHAY O
60 Zacco platypus uj2}H| O
61 Zacco platypus B JgH1| B O
62 Zacco platypus R Zhr] R O
63 Zacco temmindkii ZAAY O
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Megalgrs cyprinades =Y O
S AL7 =
66 Gastarasteus aculeatus 7] o
67 Pungitius kaibarae 7M7) o O
68 Syngnathus schlegeli A7) O
sol 5
69 elan haematochalus 7ks O O O
70 Q¥lon nacrdlepis oSS O O O
71 Mugil cephalus =°] O O O
R et
72 Hypomesus nipponensis o O ©)
73 Plecoglassus altivelis =] O O O
74 Necsalanx hubbsi 2Rgof O
it el
75 Abudkfdut sardidiss A= O O O
76 Abudkfduf vaigiensis QA Ebg O
77 Acanthogobius flavimanus e A O O O
78 Acanthogobius lactipes s O | 0 | o
79 Acanthopdbius lurides oS O
80 Acanthopagrus schlegelii o= O O O
81 Acentrogobius pellicebilis HAES O
82 Acentrogobius plaumii =5 O O
83 Arcayptodn punctatus =o|U= O O
84 Bathygobius fuscus FHU= O O O
8 Bdleophthalnus pectinirastris e O O O
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86 Caranx sextasdatus =%1740] O
87 (menggobius annularis A5 O

88 (uenogobius gulcsus s O

89 weturichthys stignatias AAES O
20 Coregperca herzi AR O
91 Cenotrypauchen microceplalus 78 o] O

R Dictycsara burgeri I=H 521 O
3 Ditrarma temminckii e O O O
9 Eleotris acanthopom H2T=5A O O O
% Ermnogranmnus hexagranimus A& =2k O
% Futaeniichthys gilli 7= O O O
97 Evida abax ZHEES O

98 Favonigobius gynmauchen = O O O
9 Girella nelanichthys A O O O
100 Girdlla punctata ol = O O
101 Goniistius zanatus o571 O
102 Gymmogolius breunigii 95 O O O
103 Gymmogobius petschiliensis A=A T O O O
104 Gyrmggobius urotaenia AT O O O
105 Halichoeres tenuispinis =7] O O

106 Istiblennius dussurmieri Ao =] O

107 Istiblennius encsinpe o =2 O O O
108 Kuhlia marginata LFY O

109 Kuhlia mugil =4 O O
110 Lateolabrax japonicus 5° O O O
111 Lateolabrax naculatus s O O O
112 Leucgmsarion petersii Apio] O O
113 Luciogobius grandis TH S O
114 Luciggobius guttatus Lol R O O O
115 Ludiogobius pallidus Nl A O

116 Ludiggobius saikaiensis m| = O
117 Lutjanus argentimaculatus o ow O

118 Macrgrods acellatus HE% O O
119 Micracanthus strigatus e O O
120 Micropercgrs swinhonis T2 O O
121 Mugilogobius abei AR O O O
12 Mugilogohius fontinalis AFEA G O O
123 Nuchaquula nuchalis A O O O
124 Odmtamblygpus lacepedi B! O O
125 Odmtobutis interrupla =AY O O
126 Odmtabutis platycenhala A O
127 Onolranchus degans S| 2| O

128 Onmobranchus punctatus | =EHA] O O
129 Oplegnathus fasciatus ae O

130 Paricglossus dotui AT O O O
131 Periophthalmus magnuspinnatus SHEEE-50 O O

132 Periophthalmus nodkstus T O O O
133 Phlis crassispina el =2 O
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134 Phdlis fangi SH =2k O
135 Pseudhgobius nasago W= O O O
136 Prerogobius dlapoidks LEsaLs O

137 Redigobius bikolanus Hulo|= O O O
138 Reronucenus curvicarmis SESE O
139 Repormucenus dlidis ZTA O

140 Rhinggobius brunneus 9 O O O
141 Rhinggobius giurinus s O O O
142 Rhinggobius nagoyae =4 O O
143 Rhynchopelates oxyrhynchus =izl O O
144 Scatophagus argus RN O O
145 Sillago japonica A ] O O O
146 Splyraena pinguis WX 217 O
147 Synechogobius hasta =5 O O O
148 Taapon jarbua ilA O O
149 Trachurus japonicus 78| O O O
150 Tridntiger bifasciatus NEFEYS O O O
151 Tridntiger brevispinis e Rk O O O
152 Tridntigar nudicarvicus J== O

153 Tridntiger obscurus A= O O O
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177 Plotasus lineatus &3 O O O
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179 Pseudblagrus koreanus 5 AN O
180 Silurus asofus ) 7] O
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182 Rudarius ercodks IEFFHA O O
183 Takifugu niphobles ERE O | 0 | O
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# 3-10. FalE 28 = 2E gH F
B =1 \ =3 | 2019 | 2020 | 2021
A
1 Alista canaliculatum ERA} O O O
2 Alisma arientale A7 oA O O O
3 Galdtsia parnassifolia STAEAL O
4 Sagittaria pygiaea =7 O
5 Sagittaria trifolia HE O O O
=
6 Antlriscus sylvestris A% O
7 Gidium japornicum A O
8 Ghidium nonniert APV} O
9 Gyplotaenia japonica eSS O O
10 Hydracolyle mritina da]ete] O
1 Hydracotyle ramiflora aakaied O
12 Oenanthe javanica Hu O O O
13 Sium ninsi A= O O
14 Sium suave ik sy O O O
15 Tarilis scabra SAPIAL O
FAA R
16 Acarus calamus e O
17 Lama perpusilla =/ O O O
18 Pistia stratiotes 3 O
19 SpirodHa polyrhiza ZH7-=5t O O O
20 Woltfia arrhiza 025 O
=3
21 Ambrasia_trifich HESHAE O
» Anirosia trifich £ integriflia SoolHAE O
23 Aster pilasus H) =274 o] O
24 Aster yomena SRAo] O
25 Bidens hipinnata =Rk O
26 Bidns frondbsa Pl=7HebAke O
27 Bidns pilosa s LIl O
28 Bidms subalternans e Ll =y O
29 Bidns tripartita 7VEAL O
30 Centipech mininm 7= O O
31 Edlipta prostrata FlgEs O O O
32 Galinsoga quadtiradiata oA ] O
33 Inula britannica var. japonica TER O
34 Inula britannica var. lineariifolia TeaEx O
35 Ixeris cbhilis R n O
36 Lactuca scaricla i O
37 Sanchus brachyotus A1 O O
38 Taraxacum coreanum SINEY O
39 Tephresaris plarotii F&go| O
40 Xanthium arientale Trnmie O
Ho|7| &
4 | Gallitriche palustris \ E10]7| | © O
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Q Lofetia chinensis | o e O o O
AR
43 Barbarea arthoceras L Euo] O
H Carcamine fallax EX-Schd O
45 Cardhnine flexucsa FAe] O
46 Cardamine lyrata Bunge =0] O
47 Lepidium apetalum tege] O
48 Lepidium densiflorum Aryedol O
49 Lepidium virginicum FHEYe] O
50 Nasturtium officinale =] O O O
51 Roripra globosa T=2t40] O O
52 Roripra indica 7Hzg0] O
53 Ravigm palustris E&0)E O
54 Thlasp arvense o] O
EE=
55 Arenaria serpyllifolia H]Zo] 2] O
56 hengrodium ficitolium o hd O
57 Mollugo stricta A= O O
58 Sagina japonica 7HH] Ak O
59 Salicornia eurgraea S5 O
60 Silene armeria o thub= O
61 Spagularia marina AN e A O
62 Stellaria alsine var. undulata HEU= O
63 Stellaria aquatica H¥E O
Suaech glauca LA O
Suaech japonica A% O
Suaech mariting 3Eu= O
SoREE
67 Conmrelina conmmunis HolR= O
68 Murdannia keisak A= O O O
Abzs
69 Algpecurus aequalis SAIE O O
70 Arthraxan hispidus = O O
71 Beckimannia syzigachne 713 O O O
72 Bolbaschoenus fluviatilis oA O O O
73 Balboschoenus nritinus llbsed O
74 Balboschoenuss planiculmis A el A ] O O
75 Bothriachlca ischaenum upEg ol Al O
76 Bromus conmutatus 2317 O
77 Branus japonicus A O
78 Bronus tectarum gAY O
79 Bulbostylis barbata = O
80 Chlarmagrastis gigaics NEE O O
81 Carex aequialta =H AR O
82 Carex algpecuraides dnnit e O
83 Carex aphanolepis =A O
84 Carex arenicola R R = O
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85 Carex benkel RERRES @

86 Carex binensis S = O O
87 Carex breviculnis YAz O
83 Carex brownii CIRAEIPA =S O O
89 Carex capricarnis FEALE O
N Carex dickinsii Z7RIAER O O

91 Carex dinorpholenis O] 2FALE O O O
R Carex dispalata AZEARZ O O

93 Carex forficula LA O O
A Carex glabrescans TEA R O

% Carex heterdepis AREAE O O
9% Carex humbertiana FEAE O
97 Carex japonica TN A= O
98 Carex kobamugi FHRIA = O

9 Carex laevissina ofj o) ALz O

100 Carex lancedata IEAE O
101 Carex leiahyncla R DR O
102 Carex maackii Bl A= O O O
103 Carex nacroglossa o 7] A= O

104 Carex naculata FH A= O O
105 Carex nexinowiczi PREAE O O
106 Carex netallica 3lo)2k ALz O

107 Carex miyabel AR O O
108 Carex neurccarpa o) ALz O O
109 Carex phacola Hl=ALR O

110 Carex placota var. gracilispica Hon| =A== O

111 Carex pumila ZH g Al= O

112 Carex scalrifolia ALA= O

113 Carex tegulata TEAL=R @)
114 Carex transversa S} ARALR O O
115 (Jadium chinense ZZ712)0] O

116 Coix lacrymmajoli A O

117 Gmmbgpogon goeringii NEA O

118 Gmnadn dactylon AR O

119 Gperus anuricus HEEARY O O O
120 Gpaus difftrmis AR O O O
121 Gpaus aagrostis A LFARY O

122 Opaus esculentus a==1 O

123 Gpearus exaltatus var. inasakii 3= O

124 Gpeus flavidus =RREARY O O
125 Gpaus globasus =AY O

126 Gpaus glomaratus =AY O O O
127 Gpaus hakonensis ol -sAR O O O
128 Gpaus haspan 27EARY O O

129 Gyeaus iria A O O O
130 Gperus micrdiria =AM O O

131 Gyperus nippanicus FEYSAY O O O
132 Gparus arthostachyus 3 EA O O O
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133 Gpaus pacificus A2 EAR O O
134 Gperus polystachyas -EA O O
135 Gpaus sanguindentus LEA 7 O O
136 Gpaus sedtinus ESChooad O O

137 Digitaria aliaris Hlego] O
138 FEchinachlea caudhta =3 O O O
139 FEchinachlea crus-galli =Y O O O
140 Echinachlca oryzoides Ty O

141 Fleacharis acicularis = O O O
142 Fleacharis attenuata £ laeviseta ls= O

143 Hleacharis congesta var. japonica s O O O
144 FEleccharis kamtschatica =7 oA O

145 Fleccharis kurqgguwai =N O O O
146 Fleccharis tetraquetra [ERsk=s O

147 Fleacharis ussuriensis EAAO| = O O O
148 FEleocharis valleculcsa var. sefosa U O O
149 FHleacharis wichurae T 2= O o o
150 Hleusine indica e lalicind O
151 Elynus ciliaris e O
152 Elynus daluricus AR E O

153 FEragrostis japonica A A O
154 Fragrostis multicaulis H| 2] O
155 FEragrastis pilasa peaal el O
156 Eriachlca villosa R O
157 Festuca ovina ek O
158 Fimbristylis autunnalis §718=A7] O O

159 Fimbristylis conplanata var. exaltata EA471 O O

160 Fimbristylis dichotonm Elaatd O O

161 Fimbristylis diphylloides AARs=A7] O

162 Fimiristylis drizae E3ssA7] O

163 Fimbristylis littoralis HEs=A7] o o o
164 Fimbristylis sieboldii AeF=A7] o O
165 Fimbristylis squarrasa H&H=A]7] O O O
166 Fimbristylis squarrcsa var. esquarrasa Fs=A7] O ©)
167 | Fimbristyldis tristachya var. subbispicata E3=A7] O O

168 Fuirena ciliaris AREEA O

169 Glycaria acutiflora FAREE O

170 Glyceria leptaleris S| te]go] O

171 Hanrartlria sibirica HAZE O O O
172 Hierachlce odbrata FE O
173 Inperata cylindrica ] O
174 IJsachne globasa 7178 HE O O O
175 Ischaenmum anthephoraides A& e O

176 Ischaarmumm aristatum var, glaucum K e O

177 Kyllinga brevifolia 7HA 7} O

178 Kyllinga hrevifolia var. leiolenis 7+ o o
179 Leersia japonica UEAE O O O
180 Leersia aryzoicks A= O




181 FAE O
182 Leymus mollis A1 O

183 Lipccarpha miicrocepkala A7 O O O
184 Lophatherum sinense e O

185 Miscanthus sacchariflorus = O O O
186 Miscanthus sinensis A O

187 Molinia japonica 21 A O

188 Oryza sativa H O

189 FPanicum bisulcatum 0717 O O
190 Panicum dichotomiflorum m=7071% O O O
191 Parapiolis incurve SolakE O

192 Paspalum distichum =31 O O
193 Paspalum distichum var. indutum =AY O O
194 Paspalum thunbergii A O O O
195 Pennisetum algpecuraicks EE=AC O

1% Phacelurus latifolius A O

197 Phalaris arundinacea &= O O O
198 Phragnites australis 2t O O O
199 Phragmites japonica 2 E O O O
200 Polypogon fugax 4=y O

201 Puccinellia chinampoensis ZA| e He] go] O

202 Puccinellia coreansis A7 014} O

203 Rhynchospora dhinensis el O

204 Rhyndhospora. faberi ==oAH] O

205 Rhynchospora figiiiana 1%l O O O
206 Rhyndhospora rubra o= oA O

207 Saccidlepis indica A O O O
208 Saccidepis indica var. oryzetorum =54 O O
209 Schoengplectiella hotarui =2AolE O O O
210 Schoengplectiella juncoice =3 o]ago] O O O
211 Schoenoplectiella lineolata AFEAol= O

212 Schoenaplectiella mucronata F&o]arego] O

213 Schoenoplectiella triangulata $olarzo] O O O
214 Schoenoplectiella wallichii THarzgo] O

215 Schoenoplectus nigronicus Ealego] O

216 Schoengplectus tabernaemontani Fa13g0| O O O
217 Schoenqplectus triqueter Al Ea12g0] O O O
218 Sdrpus karuizanensis EEa18g0| O O O
219 Scirpus mitsukurianus SWe= O O O
220 Scirpus planiculms A =17 O

221 Sarpus radicans EFHto] O O O
22 Sdrpus wichurae WEarego] O

223 Scleria rugosa 7HA 7)) O

224 Setaria chondrachne el kal O

225 Setaria pycnacona T = O
226 Setaria viridis var. pachystachys Y ek O
227 Spartina anglica FRATE O
228 Trisetum bifidium A9 O
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229 Zizania latifolia = O O O
230 Zoysia nacrastachya 23 O
231 Zoysia sinica Hance Az O
e 5
232 Valerianella dlitaria | g o1 A R O
LA
233 FBquisetum palustre M& =) O
234 Equisetum ranusissimum TNEAY O O
IAHZE
235 Erfccaulon decemflorum =N O O O
236 Ericcaulon parvum A2+ O
=5
237 Acalypha australis W= O O
238 FEuphorbia naculata of7]egHIh O
239 Flueggea suffruticosa B O
=
o
240 Aeschynomene indica A= O O
241 Anmopha fruticesa A O
242 amearista nomame A= O
243 Medicago lupulina A O
244 Melilotus albus AEHe O
245 Trifolium pratense FoEE O
246 Vicia ammurensis Lo O
247 Vidia dasycarpa A EF = O
248 Vicia tetraspernm A7) 7 O
|
249 Apocynum lancifolium NAFE O
250 Gmanchum anplexicaule FoprlE O
FEolES
251 Inypatiens textorii =4 O O
252 Oxalis articulata ol O
o=
253 Myricphyllum spicatum | o2 ] O O O
Al E=
24 Hydtilla verticillata ey O O O
255 Hydracharis dubia A= O O O
256 Ottelia alismoicks =730 O O O
257 Vallisneria natans LA O O O
258 Vallisneria spinulcsa 5P O
==
259 Juncus alatus PNEE O O
260 Juncus decipiens == O O O
261 Juncus diastrophanthus HlEE O O O
262 Juncus fauria A== O
263 Juncus gracillinus == O
264 Juncus krameri B EE O
265 Juncus leschenaultii EE O O
266 Juncus papillcsus A EE O O O
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267 Juncus setchuensis var. efuisaidks FENEE O O
268 Juncus teuis a=5E O O O
269 Juncus wallichianus THIWEE O
270 Luzula capitata 3ot O
=g s
271 Bothriosparnum tenellum Fito] O
272 Lanium album var. barbatum Frd O
273 Leonurus japonicus s O
274 Lycgpus charkeviczii A O
275 Lycgpus lucidus Nekans O
276 Lycopus nmackianus o712 O O
277 Mentha canadensis Hpst O O O
278 Salvia plebaia H 27 O O
279 Scutdllaria dgpendns Nl=FE O
280 Scutdllaria strigillosa H=EFE O
281 Stachys japonica AR O O O
282 Teuarium japonicum N O
283 Teucrium viscidum var. niquelianum W=t O
284 Vitex rotunditolia THIZ7 I O
L=
285 Aletris spicata FaeE O
286 Iris ensata ES O O
287 Iris pseudhcarus SREAE O O O
288 Iris sanguinea 3 O O
289 Maenacharia_korsakowii =55 O O O
290 Monachoria vaginalis =E7HH O O O
oFS T
291 Abutilon thegphrasti | oA 7 O
598
292 Anmannia cocdinea n=ERAE O O
293 Anmrannia nultiflora SHEAE O
294 Epilobium pyrricholophum 3 O
295 Ludwigia epilobioidks i il = O O O
29 Ludhigia ovalis s O
297 Ludwigia peploidks =¥Hks O
298 Lythrum ancers A% O O
299 Lythrum salicaria 2HA%E O O O
300 Rotala indica rH 3 O O O
301 Rotala pusilla e s O
302 Trapa bispincsa = O O
303 Trapa incisa Sl O O O
304 Trapa japonica " O O O
305 Trapa maxinowiczii el P kel n=3 O
306 Trapa natans Slkala=s O O
YA
307 Ngjas gracillinn AlyAp gk O O
308 Ngjas graminea B atcly O O
309 Ngjas marina L\ o ety O O O
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310 Ngjas minar wFHUAE O O O
311 Phyllcspadix inatensis A O

312 Potanugetan alpinus FoAE O
313 Potanogeton crispus 45 O O O
314 Potangeton cristatus 7= 1A O O O
315 Potanogeton distinctus 71} O O O
316 Potammogeton maackianus A7 O O O
317 Potanngeton nwlaianus o7+ O

318 Polanugeton natans 2710 O

319 Potanogeton actandrus off 7|71} O O O
320 Potarogeton oxyphyllus SEE O O

321 Potanogeton pectinatus &2071 O O

322 Potanmgeton pusillus A O O O
323 Potanogeton wrightii o712} O O
324 Rugpia maritima z7 O O

325 Triglochin maritinum |2l O
326 Zostaa narina A O

gt TE
327 | Drosara rotundifolia | olF4 | O
e
328 Caratoplyllum damersum ouE O O O
329 C‘Mm]]@ mwn o A7 Ao O
quadtispinum

330 Nelumlo nucifera bl O O O
331 Nuptar japonicum Nz O

332 Nuphar pumila A O

333 Nuphar pumila var. azeense hezdihil O

334 Nymplaea odorata ol s O O

335 Nynplaea pygnnea LT e O

336 Nymplhaea tetragona 4 O

SIS
337 | Opfioderm petiolatum [ ARUEARER ] O
FANE
338 Qdidonium nyjus var. asiaticum N7 E= O
339 Dicentra spectabilis =33t O
A7el%
340 | Plantago camtschatica | AEZ | O
ALl =
341 | Limonium tetragonum | a7 | O
AA=

342 Persicaria anphibia =7 O O

343 Persicaria conspicua Ewind O
344 Parsicaria erecto-minor =4 O
345 Persicaria hydropiper i O O O
346 Persicaria japonica Az O O O
347 Pasicaria lapathifolia Sl O

348 Parsicaria longisela ik O
349 Persicaria_maackiana =] A O O
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350 Persicaria maculosa =497 O

351 Persicaria perfoliata =2 nlE O
352 Parsicaria practermissa FoAu| A @) O
353 Parsicaria sagittata var. sieboldli ]2 A O O O
354 Pearsicaria_senticasa M2 O
355 Parsicaria thunbergii e O O

356 Persicaria viscosa 717897 O O
357 Polygonum aviculare nH = O

358 Polygonum dissitiflorum die ik o

359 Polygonum nuricatum B Sn e A O

360 Rumrex crispus 4e]Ao] O
361 Rumex japonicus Fag] Ao O
362 Rumex naritinus R O O

A
363 Onadlea sensibilis oFrtarH O
364 Thelypteris palustris A A O
Y=

365 Anagallis arvensis RRCh-ES O

367 Andtasace filifornis ol 71555k O
368 Lysinachia davurica FAE O

bt i At Bl e
369 Ranunculus cantoniensis AT Y O O
370 Rarunculus chinensis A= O O
371 Ramunculus sceleratus N A O O O
372 Ranunculus tachirod e el O O
el s

373 Parnassia palustris var. nultiseta =i s} O

374 Penthorum chinense 2t O O O
375 Potentilla anmurensis el e el O
376 Potentilla chinensis S O
377 Potentilla cryptotacniae =YAE O
378 Potentilla Keiniana A Y= O
379 Potentilla supina el O
380 Sanguisarta tenuifolia JFElolE O

381 Sedum bulbiferum ks O
382 Sedum sarmentasum U= O
383 Spiraea salicifolia R O

334 Tillaea aquatica O7Ts4= O O

FEATE

385 Dicda tares W E O
386 Galium trifidum 7 ) @)

387 Neanolis hirsuta = O

388 Pacckria foetich AL O

H e
389 Salix chaenarelaices = O
390 Salix prerofii HELH- O
oS,
391 Azdlla japonica \ ZEMNTEY O
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392 Marsilea quadtifolia U7}l O O
393 Salvinia natans Adol7teh O O O
6&) —
394 Thesium chinense | A | | O
AR
39 Acer tataricum subsp ginnala | AP | [ ©
e Rl
39 Deinasterra violaceum AGFEF O
397 Dopatrium junceum SoE O
398 Gratida japonica SaFE O
399 Gratida officinalis FHILFE O O
400 Hygraphila ringens =UE O
401 Justicia procumbens FHuggz O
402 Linnophila indica iR O
403 Lirnaphila sessiliflora Toke O O O
404 Lindernia anagallidka M ihah O O
405 Linckrnia antipoch FANAE O O
406 Lindarmia arustacea = O
407 Lindarmia dubia =) O O
408 Lindarmia micrantha ==59E O O
409 Lindarnia procumbens Ak O O O
410 Mazus pumilus =Y O O O
411 Minmulus ngalensis =3} oA O
412 Utricularia bifich R O O
413 Utricularia japonica o O O
414 Utricularia racennsa ol O O
415 Utricularia tenuicaulis ! O O
416 Veranica anagallis-aquatica == O O O
417 Veronica peregrina =R O O
418 Varonica undtiata =M= O O O
A=
419 Qalystegia solcbnella GES O O
420 Cuscuta australis AR O
421 Cuscuta canypestris H)= A A ©)
422 Cuscuta japonica At O
423 Lydium chinense 7712 O
424 Nynploides careana f71ol2d O
425 Nynphoides indica ol g O O O
426 Nynphoides peftata oy O O O
AP
427 Flatine triandra =H| 5oz O
428 Elatine triandra var. pedicellata =4 O O
429 Hyparicum ascyron =dy= O
430 Hypericum japonicum W7 F U= O O
431 Hypericum laxum 5= O O
432 Triadenum japonicum =T = O O
el
433 Typhaceae sp. =34 ‘ | ©
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434 Sparganium coreanum A O O

435 Sparganium erectum ik O O O

436 Sparganium japonicum &34 O

437 Sparganium subglobosum THEEAE O O

438 Typha angustiflia WNEE © | 0| O

439 Typia latifolia TUR= O O O

440 Typha laxaranni A O O O

441 Typia arientalis = O O O
H71E5

442 Bodhreria spicata =M A O

443 Hunulus japonicus = O

444 Pilea mongolica REAEE0| O
A==

445 Actinostenmm_lobatum FREE O O O

446 Sicyas angulatus 7FA8k O O

447 Viola verecunch FAMIZ= O

172 293 275
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4.

O O

19 3-28.

ZTHAR AF

20219 FHAE A4

20219 % F=E AvF AFY HEE FE5to A2 HEAS A4

2 F A A (Bassaniana birudis sp. nov.) ZAEE TFRIA GE5F A FNA A
HAow Avle] 75t AT WAt riy SHe] 2719 E7])o weEt &%
AARZ HEE 2™ ‘Biodiversity Data Journal o &3E3te] 7|4

UFAAAAFE BE WUie 3 AbololA A=, ojHel HHd AFe
4 AT TR opt £ FEIFAA TAEH HoldF WA= wrEEs fs
T8 M ANA olEste] HFstd T AMFAE Jom FAEH. e F=olA e Ar
AT FE AGAEAY sAEA SAoE JPPH 3 AWoly T Fo| '
TAEA FH A wl§ PEte] &, FEAEA FHY A 2ARE FE
T ARl #EE AL x5 AT ¥ oiyg ol RaEo A &

W ol A% 5o bz 2™ MsAo] ¥ Ao A7,

L%ﬂ] A ¥)(Bassaniana birudis sp. nov.), <
D- = ‘1 L-/ E —"—?_’_l/ 1(:): F- T'_.‘:TLCE]n ;% oy G. '?’]_é‘—é X-.Il]:]—

2709 7). 2AY B mm.

EEEELEREED
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Aerdd2 AT S fAsts B2 Adez AT Asvddade]l =719
At e R O Tl AXMAM A Z FAel AL d7Y

53] 29 AuAle €5 LHAHARE A48 ool AFEA sl AAE, A4
AR AFEE W E=S

e AL B 1f Ae A(JSFE SHA AE T s 7P Telo] H
= @7 AEA A=l e AAH 22 SE7F 22

B dATA e Hxe s /I =7k @ @40 AAss sHEs 24k

gt MR, oululE Fo Aze MENE Y
4 ]

=
=
2 A HF A7 AR 2dHEA Heee S 359 v

7
st om AFe AXFE 3F, UEFS AASE 2%, ¥ E 3%, FFEE 1, #
AF5E 1502 744
St g A 2 A It AMAskeE A G E BB F 2611685 SR
2 A2 =

ftlo

FEL2 F 85871 A HoA 1075 2437 4905 776F 26,1167 2] FE

=

gratgon, FHFFE 45 1047 1665 271F 16,0544, TATLZF 8% 347 734 93
F 40008, Frol®{ 145 449 98% 137F 35004, BFAE 415 613 1535 275%
25627 082 FAE A=

AR T F FFAE A i A4 ALE et oW ATFHAE B3 AF
o2 wrzd ‘B A A (Bassaniana birudis sp. nov.) #d AZE A A

2 AFAY S Foted sul-9 AE Y S 2 FEE T3 AAdFERE F3
stgom, B A7 Ade 5o A-nr|E5F dE 9 A9 F5EA S VEe T8

3 FAZ A8E AL MUY
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