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Abstract: On April 29, 2021 (1st), June 2 (2nd), and August 17 (3rd), we surveyed
benthic macroinvertebrates fauna at Muljangori-oreum wetland in Bonggae-dong,
Jeju Island, Korea. Muljangori-oreum wetland was divided into four areas. The survey
was conducted in three accessible areas (areas 1-3). As a result of habitat environment
analysis, the average monthly temperature from 2017 to 2021 was the highest in July
and August and the lowest in December and February. This pattern was repeated. As
a result of analyzing changes in vegetation and water surface area through satellite
images, normalized difference vegetation index (NDVI) increased from February to July
and decreased after July. Normalized difference water index (NDWI) was analyzed to
show an inverse relationship. A total of 21 species from 13 families were identified in
the qualitative survey and a total of 412 individuals of 24 species from 15 families were
identified in the quantitative survey. A total of 26 species from 17 families, 8 orders,
3 classes, and 2 phyla of benthic macroinvertebrates were identified. The dominant
species was Chronomidae spp. with 132 individuals (32.04%). Noterus japonicus was a
subdominant species with 71 individuals (17.23%). As a result of comparative analysis of
species identified in this study and the literature, it was confirmed that species diversity
was high for Coleoptera and Odonata. Main functional feeding groups (FFGs) were
found to be predators. Habitat orientation groups (HOGs) were found to be swimmers.
In OHC (Odonata, Hemiptera, and Coleoptera) group, 17 species (73.91%) in 2021, 23
species (79.31%) in 2016, 26 species (86.67%) in 2018, and 19 species (79.17%) in 2019
were identified. Cybister japonicus, an endangered species Il, was confirmed to inhabit
Muljangori-oreum wetland in the literature. Ten individuals (2.43%) were also confirmed
to inhabit Muljangori-oreum wetland in 2021. Therefore, continuous management and
habitat protection are required to maintain the habitat environment of C. japonicus in
Muljangori-oreum wetland.
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(Choi et al. 2021). Wetland Research Team (2021)°]] TH=H
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QoA ABEA ABEOR FEHT 9LOM (Ro and
Chun 2004; Merritt et al. 2008), 1414 I FAFFTE 5
OHC (Odonata, Hemiptera, Coleoptera) group~ 5~341&
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1area Bonggae-dong, Jeju-siJeju Island
33°24'30.24",126°36"26.32"

2 area Bonggae-dong, Jeju-si Jeju Island
33°24"28.66",126°36"27.11"



Jeju island

Fig. 1. Map of studied areas in Muljangori-oreum wetland of Jeju
island, Korea.

3area Bonggae-dong, Jeju-si Jeju Island
33°2429.09", 126°36'23.46"

4 area Bonggae-dong, Jeju-si Jeju Island
33°24"26.62",126°36"24.88"
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gtk ot At 7] o] ] W 9 o)
HE-S mtetstr] Yol A A 24 (Normalized Difference
Vegetation Index, NDVI)QI' e N (Normalized Differ-
ence Water Index, NDWI)Z Rouse et al. (1974), McFeeters
(1996)°] == -85t Z43I3It. NDVISH NDWI=
R Aol vl AR HES whetsty] of i whido]
Ko 998E ol FL A AA Yeve
ol A7+ Wgls sk BAS 4= 9itk= A- o] 9ltt
(Hwang and Um 2015). & Q9] 91439 32 earth explore
(https://earthexplorerusgs.gov/) e 4 20179 195 2021
A 129714 Sentinel-2 YA o] st AR E 0] 85
of EAstlrh Ak 5O QMR 714 AdElolAl Z
o A FEE e B Tl FFe nA= Alew
el 912 ™ (Hwang and Um 2015), 2017314 2021
SoF Zx IJA = cloud cover’} 30% ©]5H= LERF=
k=5 AE5te] QGIS (for window, ver. 3.22) 2} R (for win-

dow ver. 4.2.0)= &3l EA 53t

x]—7] 3|

(NIR - Red)

NDV[=~——F—— (Eq. 1)
(NIR + Red)
(Green—NIR)

NDW[=~—————— (Eq.2)
(Green+ NIR)

NIR: near-infrared,
Red: red wavelength,

Green: green wavelength

ZAP|7E ot AgF AP A Q1T AHAA] g7
0 X 2|4 (McNaughton 1967), THF
2] 4* (Shannon-Weaver 1949), 15 = 2|4 (Pielou 1975),
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Fig. 2. Results of precipitation and temperature analysis from 2017 to 2021 in the study area.
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Fig. 3. Results of normalized difference vegetation index (NDVI)
and normalized difference water index (NDWI) analysis through
satellite imagery from 2017 to 2021 in the study area.
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Q10 2 229t} (Sareein et al. 2019). EF L 2| 25 SA =

H) SAABe] WA Bmska glo] s F50] A4
of] et & e AL gl A0 &2 et NDWI
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A A v EE T B FEEAA 327H1ﬂ (7.77%)
7t 1= %l ow, 25F= Tha]Ho] 138704 (33.50%) =
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Fig. 4. Changes of taxa composition (a) and ratio of individuals (b) according to study time.
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Table 1. List of benthic macroinvertebrates in Muljangori-oreum wetland based on literature and 2021 sampling

Scientific name

Ministry of Environment
(2016)

Ministry of Environment
(2018)

Ministry of Environment
(2019)

Present study
(2021)

Phylum Annelida
Class Oligocheata
Order Archioligocheata
Family Tubificidae
Limnodrilus gotoi
Class Hirudinea
Order Arhycobdellida
Family Hirudinidae
Hirudo nipponia
Phylum Arthropoda
Class Insecta
Order Ephemeroptera
Family Baetidae
Cloeon dipterum
Order Odonata
Family Coenagrionidae
Ceriagrion melanurum
Ceriagrion auranticum
Paracercion calamorum
Ischnura asiatica
Coenagrionoidae sp.
Family Lestidae
Indolestes peregrinus
Family Aeshnidae
Aeshna crenata
Anaciaeschna martini
Anax parthenope julius
Anax nigrofasciatus
Polycanthagyna melanictera
Family Corduliidae
Macromia amphigena
Family Libellulidae
Crocothemis servilia mariannae
Lyriothemis pachygastra
Orthetrum albistylum speciosum
Orthetrum melania
Sympetrum infuscatum
Sympetrum depressiusculum
Sympetrum eroticum
Sympetrum risi
Order Hemiptera
Family Corixidae
Micronecta sedula
Sigara bellula
Sigara substriata

O O O O

O
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Table 1. Continued

The fauna of benthic macroinvertebrates in Muljangori-oreum wetland

Scientific name

Ministry of Environment
(2016)

Ministry of Environment
(2018)

Ministry of Environment
(2019)

Present study
(2021)

Family Notonectidae
Notonecta triguttata
Anisops ogasawarensis

Family Nepidae
Nepa hoffmanni
Ranatra chinensis

Family Hydrometridae
Hydrometra okinawa

Family Gerridae
Aquarius paludum paludum
Gerris latiabdominus

Order Coleoptera

Family Dytiscidae
Laccophilus difficilis
Copelatus koreanus
Agabus congener
Agabus japonicus
Agabus browni
Ilybius apicalis
Rhantus pulverosus
Graphoderus adamsii
Cybister brevis
Cybister japonicus

Family Noteridae
Noterus japonicus

Family Hydrophilidae
Berosus japonicus
Cercyon olibrus

Family Chrysomelidae
Galerucella nipponensis

Order Diptera

Family Ceratopogonidae
Ceratopogonidae sp.

Family Chironomidae
Chironomidae sp.

Family Ephydridae
Ephydridae sp.

Family Culicidae
Culicidae sp.

OrderTrichoptera

Family Phryganeidae
Agrypnia pagetana
Semblis phalaenoides

O O O O

(@]

Number of species

29

30

24

26
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a=3Ke)

, FHE2 tq’?’-rr (Chro-
nomidae spp. )7]' 1327H1ﬂ (32 04%) = stolx]gl o EF] o}
AE2 A= 7) (Noterus japonicus) 71714 (17.23%) 7}
ZAE A} (Table 2). FHAEA]TE 0.59(£0.13), ST
A)4= 1.84(£0.44), ¥ EA = 0.71(£0.09), FHEA]
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o1F 37} AL A7 ZeE AN 0] TRl wet
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2 sHAAe AR doohs 59 0] =AY
Bt A eof] Fgo] Lehd 2o & whhe

1

_(

=1} 2016,

o 29l
3%

=95 T;H/U-

=

2018,20199°] ZAMH S22 5 F[o o
= (Ministry of Environment 2016, 2019)2] £33
o2 FZAdo] et vl - FA-E AASHITH(Table 1, Fig.
5). 2018 ] 153} 30522 FrteFdo] 7MY w2 Ao
=2 ZRIElon, o] T HAFE|EFo] 1275 (40.00%) = ZHA]
= Aog BAEQH ko2 2016We] 157 295,
2019\d0] 167} 24F0] I G O™, Zy7} ape]=o] 9
% (31.03%) 7 8% (33.33%) 2.2 ThFslA &5kt
20210 AR ZAF Ao = 173} 26F0] 2@ 0H, /A
2 5% (19.23%), T 9% (34.62%) 02 3]
o] FAZAR} 2 ZAF A At =2t E”*%*Eﬂ%ﬂ <ot

OFo] o 71 o7 Folggirt ol BT A|Fo 7 T
=7 Qe BgedsAt A9E @ 1 A7, S48
ol WA Roly gle] A EAS ATk 423
S EE=o] MAslol Relet @S e date
ToE B, Belat 2 d7o] 2@ES vl B
A}, ERCAT St T2 At SollA] A=A

2+ (Ceriagrion auranticum), 5 A2 (Paracercion

Table 2. Results of community analysis of benthic macroinvertebrates in Muljangori-oreum wetland

Dominant species Subdominant species DI H’ E RI
1st Chironomidae spp. Cloeon dipterum 0.73 1.34 0.61 1.69
2nd Chironomidae spp. Ceriagrion melanurum 0.56 2.01 0.76 2.66
3rd Noterus japonicus Limnodrilus gotoi 0.48 2.16 0.76 3.15
Mean Chironomidae spp. Noterus japonicus 0.569(x£0.13) 1.84(x0.44) 0.71(£0.09) 2.50(£0.74)
DI: Dominance index, H: Diversity index, E: Evenness index, RI: Richness index
(@) 100%) — — [ [ (b)
] | — 30
80%
c | (/]
:‘g 0% | Trichoptera §
[72] ° Diptera o
8_ Coleoptera n 20
E I Hemiptera ‘.6
8 — Odonata a
o 40% | | Ephemeroptera Q2
g Non-insect E
£ - 2
10
20%
0% 0
2016 2018 2019 2021 2016 2018 2019 2021

Fig. 5. Comparison of taxa composition (a) and number of species (b) in literature and 2021 sampling.
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calamorum), 7= 322 (Indolestes peregrinus) & & 1578,
L A=A ofEHSN DA (Anisops ogasawarensis), T
ZF2&NH] (Nepa hoffmanni), AP 0] (Ranatra chinen-
sis) & & 5%, HAHH =N FEEU7N (Copelatus korea-
nus), HE5 S50 7N (Agabus congener), B-o-=25 71 (Agabus
japonicus) T F 5%, 5o A %ﬂ'ﬂ'ﬂ%—(Ephydridae
sp.) 15, G Eoll A 255Gl (Semblis phalaenoides) 1
Fog ehon] & Aot 8% 58
oA HAELN (Cybister brevis) 15°] A= ATt &
FoAT AT o] L vnA Wk £
OHC—groupgi olEo] 2451 A4 f{. FF 1}t
7] gie #7149 BUE @A77} Bag Aos B
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=2 eF FAA ARt A TAMeE £ oA
IH A P FAFEE=Y] A4 47152
4= H[E-2 83.33%= Predators”} 7H3 =352 ™, Gathering
collectors”} 8.33%, Shredders”} 6.25%, Plant-piercers7}
2.08%% A E U (Fig. 6). A7 £5 Hl&L
Swimmers”} 38.77% % 7} =% 2™, Climbers7} 28.57%,
Sprawlers” i 18.36%, Burrowers2} Skaters”} 6.12%, Clingers
7F 2.04%= EAH . A= A7 50 T HlE
= 201613l 84.62%, 20183 ]l 92.59%, 2019 ]l 72.73%,
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and Cheong (2020) 2] A1t} FAFSHA B4 =] 9o 22}
g5 5 A4e4-E A55k= OHC-group?] £3°] =of
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