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0-08
Biotic interactions regulate regional-scale biodiversity patterns

23

Interspecific interactions (e.g., competition, mufualism) are recognized as important factors determining
species distributions and biodiversity. Although effects of interspecific interactions have often been observed
at local scales, much less is known about consequences at larger spatial scales. Here, I studied nest
associations of stream fishes - widespread reproductive mutualism between host (nest-builder) and beneficiary
(nest associate) species in North America - as a model system to examine the role of positive interactions
in determining the metapopulation-level relationship and metacommumity biodiversity. Using regional data of
fish distribution in the Midwestern US, I found that the watershed-level occupancy of host species (i.e.,
metapopulation occupancy) remarkably increased that of nest associates. Further, host species played an
integral role in enhancing local species richness ( @ diversity) but not at the regional scale ( 7 diversity). Such
findings highlighted that positive interactions were likely to cause biotic homogenization by decreasing /3
diversity (spatial variation in species composition). This study provides insightful evidence that positive
biotic interactions have larger scale consequences for species distributions and biodiversity pattems than
previously thought. Successful biodiversity conservation may need a broader framework that appreciates the
role of positive biotic interactions at larger spatial scales.
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The Quality Control Method in the Laboratory Analysis of Aquatic
Ecosystem Health Monitoring and Assessment: Permanent Mounting
Slides Tool Development Using Benthic Diatoms

Jae-Ki Shin', Nan-Young Kim®?, Yongeun Park®, Kyung-Lak Lee®, Baik-Ho Kim?,
Yong-Jae Kim®, Han-Soon Kim®, Jung Ho Lee’, Hak Young Lee®, and Soon-Jin Hwang®

Limnoecological Science Research Institute Korea (THE HANGANG), 2Konkuk University,
3National Institute of Environmental Research, *Hanyang University, 5Daejin University,
8Kyungpook National University, ’Daegu University, 8 Chonnam National University, Republic of Korea

Benthic diatoms, a major primary producer in lotic stream and river ecosystems are micro-sized organisms and
require a highly magnified microscopic technique in the observation work. Thus, it is often not easy to ensure accuracy
and precision in both qualitative and quantitative analyses. This study proposed a new technique applicable to improve
quality control of aquatic ecosystem monitoring and assessment using benthic diatoms. In order to meet the purpose of
quality control, we developed a permanent mounting slide technique which can be used for both qualitative and
quantitative analyses simultaneously. We designed specimens with the combination of grid on both cover and slide
glasses and compared their efficiency. As a result of observation and counting of benthic diatoms, the slide glass
designed with the color-lined grid showed the highest efficiency compared to other test conditions. We expect that the
method developed in this study could be effectively used to analyze benthic diatoms and contributed to improve the
quality control in aquatic ecosystem health monitoring and assessment.
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Comparison of Phytoplankton Biomass Distribution between the Main
Stream and Tributaries in the Lower Reaches of a Large River (Geum),
South Korea

Jae-Ki Shin' and Nan-Young Kim?

'Limnoecological Science Research Institute Korea (THE HANGANG), Republic of Korea
2Department of Environmental Health and Science, Konkuk University, Republic of Korea

Currently, the lower parts of most rivers in South Korea are closed by estuary barrages, so not only they are strongly
regulated hydraulic- and hydrologically except during flood events, but the aquatic ecosystems upstream and downstream
are severely disconnected throughout the year. In addition, as several weirs have been built in the freshwater zone
upstream, the anthropogenic impacts are more diverse and complex. Particularly, estuarine ecosystems have a very
vulnerable structure to the influence of major upstream point pollution sources (e.g., WWTPs, CSOs), and above all, the
results can be determined by phytoplankton biomass. This study was investigated basic water quality environmental
factors, chlorophyll-a (chl-a) concentration, and phytoplankton species composition in the main river and tributaries of
the lower reaches of the Geum River in the spring and fall of 2023 to determine the impact of major pollution sources
located in the basin. Chl-a concentrations were extremely high in the tributary (164.5 mg m-3) compared to the main
river (80.5 mg m-3). Seasonally, the tributary (203.7 mg m-3) tended to be remarkably higher in spring and the main
river (93.0 mg m-3) in fall. At this time, the water color was clearly dark brown or green, respectively, and it was
related to water turbidity and phytoplankton composition. High densities of phytoplankton in the estuaries of large rivers
or tributaries were persistent due to structural or non-structural problems such as urban treated wastewater, agricultural
drainage, and prolonged retention. In the future, the multifaceted attention was needed on internal and external
management measures for water quality to restore a sustainable estuary ecosystem.
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g FZ2E WG EE Yol A FE AAele o] uto g QH A9 MEE B ol A7 W E
A2 Q3 AEAte] W3S FH5tu HAAHQ W3S A o2, AHA H3E o =3ta B$37] 9
g ARE ATgozm, FAHA A 2L B 7o Aoz ydd)
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AP-08
CHEZ M3Pd EIME Ul 27 RUER E2

S|P, B2, &2
1Z20Het 2 Aateta)
2A1=t8t W Human and Eco Care Center

v d G277 ddAs e g3 3 A 944 G2 98 FAG T A ddH s FEHEA %
& ettt b F44 Q12 400m ¥HE 9] A GollA] 50m 1HF 02 417] A e tis 2023d 39 =
AHE 8319tk Core samplerE ©]-£3}9] sedimentE A F 3t o, E|Z 3 Zo|d (0, 5. 10 15, 20, 25, 30,
35 cm) FHEA EFS Ludox methodZ A3 ZAIAH Y] A4S H2 09 m ~ ) 9.3 mZ e}
U A 7 2 Aol E Bk 2AF i BE A NA BT 745 cells/g®] FHEAT E@ 3o, ZAHA
A BHF Qo2 dEFY Ao|7t YElt). 53] b /PR (FEE) A HdA FHEA dEv}
7H =9k om, 3316 ~ 4472 cells/g M 2 et 1 29 $Ho 77 A FHENAE 1,300 cells/g ] 4
o] FHEAI AFHUY E40] 2% T2 FIEFAAY 2= FFH R vl 3A YEgT F
ZZ ZolHEE 0~ 5emoll A 6927 cells/gC. 2 FHIEA YE7F 7P =™, 30 ~ 35cmol| A 20 cells/g .
2 78 @ =3, 15 ~ 20em®] EAHF ol E FF 3 H|S23HA] 6,247 cells/gd] ¥ WE7} YERY
o ZAA Yol #FAE FAEAE ) FE Dolichospurmum circinale®] FHAXEAZ FRIEH O, 0|9
P H o2 & AN A5 (4dnabaena sp. Cylindrospermum sp)= B2 E Q. ZALFEG A FUdH-9 E5
< AL FEF AL fFrFo] vl =2y FHo] vti B Eo] HAHY] Lol3nE J4E FUHE
A7F AR AR AAo] o]FojH o AHAQ Aoz Qs A HAZFANE B FAEA/} 34
Ao 2 Aord

AL B AT E 8N 7Ied Y] sAHA 374 FE 71 S0 EA(2022003040003)¢ ol 23] A
LH A=
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LES 2P0 At (seagrass) S $%

JI

Y, BrEleR HEYT, ZRA

IAFME S TL, 22 ATHEED YN AHSHTL AUS 2SR RME,
AUTHSE TSRS, SIS YRR ME

£ A= 20239 5~6¥ GEAE T A3 2y EE FFES AE] A8 AAE T 2] A4
AHE A7) 98] 44T E T FHE TR =S o] E§% FTEIS AASHA A
< I F 2UdoAE 2R 2, 3o e At 2 FF2ALE GPS EYA S AAEGY. 29 @
F& A3 A8 74 790 R R Fdse A9 T JHH B ASEEY A ZFE I
st GE5AsToE A7 AE S, AvE g, 2L Al o] FRAIAL, 74 Fo| E¥XUEAH S 47
338.2 ha, 929 ha, 0.9 ha®} 1.4 haZ ¥ Z X 22 WAL 4325 haZ ZAMH A A7 AH 22 FE2438
T FE9 A A WA ¥R, AL S3E, A2 gdEel AA4sAn. 2
SsEot FAAE L of7| AT A Ao AL, Avtt RS tofF o el A58t o7
Avlgld, Avd, 299 Avigde] WSEEs Zh7) 4,575.8+338.3 shoots m-2, 244.8+£12.0 shoots m-2,
11,302.1+290.0 shoots m-29}, 2.862.5+153.5 shoots m20| AT}, A A S ZH7Z} 239.7+18.5 gDW m-2, 362.3+20.5
gDW m-2, 33.3+1.2 gDW m-29}, 1.290.0437.0 gDW m-20] ith. & A A3 GJE5A4sTol = of 717 =g 2ol
TAAL, 53], S5, ot FAAL Y f7| AL A= T Hdf 7R JHAHANSS ¢
T AU FEA}T= YA, FAA. BAH TPV 2 TR X2, o3| AWK Ao A&
Al ZAbet #E|7t 4 g8t

ARALE: B =52 20239 5 P A8 A2 A AE o] AFAYE] A Y-S Wol AT E AU T A
3. 23-2-70-76).
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LTI S5 AEOIM 1L Rl HolAlE AH*"UHXPI(Bo/boschoenus
planiculmis) 2-2t2| 2| Wt HR

USA 2 s 0|4’ ARG

AR Yot D R, 2FHhED SN, SR ATHED HY A ARSI,
€, 5

- =As )

LS 2SI I0| e, SR ATHE D e alsta)

2 A= 20208 5-H 2023”7}11 S A HAZEE Y 1Y T F8 ol Ul A vz}
=¥ “‘E FE 22 2 dEFEE B4 20079 119 5E 20233 39714 1697 S5 % 3
ol A #FE 1UF FT AASF 7897Hﬂl°l$ti‘4 S5E M A vjAr] EEE A 20200 103,672
m', 2021 95.240m*, 20223 88.163m’, 2023 110.879m' .2 20043 400,925m' WA 7} vl FAEA 7
2% Aoz AFEAG AAdA7] 9 20208 58 20237 A] AL ZHZ} 243.6+12.5 m-2, 135.45+7.38
m-2, 51.10+2.54 m-2, 238.20+16.36 m-2 ©|1 oW, WA FE ZH7} 199.89+28.01 gDW m-2, 18.57+5.12 gDW m-2,
6.55£1.12 gDW m-2, 153.53+25.43 gDW m-22. 2 A3 20200, 2023, 2021, 2022\ 0.2 43537 ek
Stk A el TS FE 57€ VIELE 20208 FF 20233744 GEZ AL FEST) HRFS 74
Z} 62,322m3sec-1, 33,329m3sec-1. 6,810 m3sec-1, 93.641 m3sec-1, 7> Z}Z}F 1,136mm, 799 mm. 297 mm, 993
mm, FTFEELS 22} 14.7psu, 21.1 psu, 26.1 psu, 14.5 psu & #FH U} 2022d FE 8 24T FAHALS
2F(978mm, 30d 9] 9F70%)7 HHF F(43.226 m3sec-1)2. 2 H P EFE(Q2546psu)= 7HE E=kow, A
w2719 EEEA, A, AAFES 5 FE FAEA T 20233 F5-Fo] 3| EEHHA WFFo] T
3R AEFE7F AasEA AR A tA] 357 o2 AFEII

o

ARAR: B R 2030 E FAE A8 A AAE o) ATAGH] AL ol AT H A& Th AT A
3.: 23-2-70-76).
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P 895 % &3 Atolof| THE o7 MAXIHF=X|4(HSI) 2HE A7

HRSERT, SRS, SR, SAON, ZEOP, ZEIES, AN, BES

»y 10O o 1
2 eleiata Ay atatat
(RS2 UHYMH
3

T At
e e L

st 9] &g FF S AE A Aol dFE Foh 53], FF 3 FF S A3 = T8 &
Qlo]7] W&ol HA FZFRHFZ) AP ES T3l FEo| AAE = A= FE S AT3= o] 3k BEA
HA 8 B vf-g- F27 840t} o] & S8t FUelolA o7 54 S Feofet= AAAAFEASF
(habitat suitability index, HSD)E 73}l ot HSI AH4 5 71 W, AFst 9 dlojgdlo] =~ §& 75 &
< W EFE AAolth & AT 2007 ~ 202230 FAE ofF ZAAEE VWMo R 9 9 3 F w
& HSIE ME3tdd. F 570 79 87F 72 AAA|Y] ARE 7|vte 2 ZF AR A A T4 B A 37
222 HJFsIA . T4 £ (principal component analysis) 23} o] ZAIA AL &3] 37 wje} 3719
HFEE U Ak ZF M3 A resource selection functions: 7|¥Fo. 2 5%-9] HSIE A% A3 20| (Zacco
platypus), 327\ (Zacco koreanus), &3L7|(Pungtungia herziyc A2|d X0 wZ z}ol& HAY. +g
(Coreoleuciscus splendidus)®} 7+% 3.7|(Pseudopungtungia nigra)= A 2] % 2o & Ho|X]| ¢y 54 FH S A
33he FH9F (specialist) &2 YPGB AT = 4] =8 84 F 54T oF9 AHA 5do] #
Hkd g HSI 9] 7HeA S BT o 7|ES HSIE BRAstE FAlo vdolgE F§#sle &l
HSIE 7W¥sts e A o
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Effect of the estuary re-opening on glass eel (Anguilla japonica)
abundance in the Nakdong River Estuary

Donghyun HongP',SeungBeen Heo', Hyunbin Jo"?, Dong-Kyun Kim?,
Kwang-Seuk Jeong®, Gea-Jae Joo“'

'Department of Integrated Biological Science, Pusan National University, Busan 46241, Korea
2Institute for Environment and Energy, Pusan National University, Busan 46241, Korea
3K-water Research Institute, Yuseong-gu, Daejeon 34045, Republic of Korea
“Department of Nursing Science, Busan Health University, Busan 49318, Republic of Korea

The economical and ecological value of Glass eel (4nguilla japonica)is widely appreciated by many studies, but its
abundance had been significantly decreased due to habitat fragmentation. To solve this, the Nakdong River Estuary had
been open by regulating the sluice of the barrage to aid migration of glass eels. In this research, we conducted glass
eel samplings at both upper and lower part of the estuarine barrage during its migration seasons (Jan~May) with fishing
boat equipped with lift net (2x2mm) for 3 consecutive years (n=28). Furthermore, we compared the glass eels’Capture
Per Unit Effort (CPUE) between before and after the seawater intrusion events. As a result, total 3.355 individuals were
captured during the survey, with average CPUE of 4.19+10.2 at the lower estuarine barrage and 0.09+0.32 at the upper
estuarine barrage. The spatial distribution of glass eels shifted in accordance with the seawater intrusion event, as higher
CPUE were observed during the events. Temporal distribution pattermns seems to be affected by various environmental
factors, as CPUE within each year showed profound differences in accordance with water temperature and tidal range.
Principal Component Analysis (PCA) was conducted to observe additional relationship among each environmental
variables and CPUE. The CPUE showed different correlations to same environments depending on the location, as
hydrological factors are more closely related to upper part of the estuarine barrage. We therefore conclude that hydraulic
management such as discharge management should be needed.
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FHZ YA ¥ g3 g Aol Frtely wAled, HEld & ol8% 2 A JgH
Ao, 7€ ATES A A 283 g AE SELEE 1A 3 e A3 e
24 gFA7|n dFPds AV Jdok  AFE A F7F BESA Y A3 F7F ZAHEO
Rl FFAELA (DD A 5S 918 AHo2A, F8 F& A3 S 24890 71248 A
I FAHA A3 2AF ARAA #5E 23S 83U TH08-21). F 770 FHELFS TDI AHH 9 o]
£3l9oy, F 7 Wy oz F2 F& AA TDIE 44, 7|44 (770%)8 TDIS}e] o] S H| i
Atk (DEE NErt 28 TS 83 YHEIEEY), I 93 A= LEUREES) B AR
FAWVE 28T ARHLE)-S-VELS &3t WHASVER). & T A9 E 29 30309A). 20F
QEAD, 5FEEANSE GAME F37PY Al Add AF 1] FAGEY F& EF UEso F
BHA] @S TEY FHELE F8 TS AASAY R Ho 2 A T 234F12A). 16752
A, 65F GBSl L ASVEEH O 2 288F(19HA), 214FQ2A). 765 @2 A)olt}. 7144 € TDIg A4 €
F8 FTEZ A% IS ZF AHEE vludte] RRE Hr7etalvh F1y 19A1(234%)E 0.9822, 20+
(167%F) 0.9682, 3THA|(65%F)= 0.87552 ek, ASVHMY 19HA](288%)% 0.9893, 29HA|(214% )= 0.9824, 3
GA(76F)= 0875322 VERY 7|4 E TDI(770%)% A A E 78 FEE AT D19 Aol vig =
< o2 HrHHAY 7 EEe] R29] G W Aol §A vEtEth &% AFdA EE F(T70F)S
Fg3718} 2 F& AR FL3E Zo] TDIZ dZa=d Qlo], E84 43 o= B4
ZAad TAAN E9E RY o= Udh

ARAE: B AT SR F/ESHE8E A8 e e A @324 2 3238 9 7H2022-2024) A el
o3 AAHAS.
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T 49 ASEFAE T Mol ¥ AFAH 2 379 FHTZE ¥EE e U= AesE &
HA Ak 3T AF WY 2dHel FHEH 2 FFE 2] A9, 799 T AAT ZA=
A AAA B9 ¥iFol E o2 Hotya 9lony, o] 1% AF e FHAE #+3 A #
& ATFE vHEith B AFE 20159 5E 20163 71K Qg5 e] A o|5aty ajin AR EFIAE &
A HsFFS BA AT AT F¢ ST AEEFFAES T TR HH 20F 0] SN,
AFEREE 7HSEO~119)0 24F 02 7P B Fol 3T AHE $H &7 ¥ 20 A%
NEZHAE Hold e} B-Ho = FZF(Swedra acus), oA ‘& 25 (Pseudanabaena limnetica)?t -
Aoy, EEER). A5FET). 7FHEEETE oloA s gubAQl Mol &3t 24 7H&Hdes
Z A 1 B 25 (Rhodomonas sp.)7F 331 £ @33 th. CCA ¥4 A3} Rhodomonas sp.= 23 9 4#
AE B9 B3 7FSE AT AEAE YEW oY, Pearson A#EA] AIoA ZMHEEZFE Chla
(=0.708*%)¢} f-2|% FAB/AAE YEIN BFE Chla FE 7193l o2 A=A} ccA 2 AEE
PCA, ¢ YAS Tt B w Avky o2 A MH B ZF (Rhodomonas sp.. Cryptomonas spp.)e T+=°]

< Bl =& 23S UehlE o2 deA Jov U3 B e E HsEA SdsA
AMFARZHE 47 9 3, Ad5E Bk IGETF A3t T O FHLRIAA & 2/ HdEA A
£2 02 4 9 olg-Hey E8std, ggd FH Rl A SAHE Bl A2 dAckdr) o] uja}
gz ZNARZF= HAA7| 24 288t 3= A2 Y, 9 L9 A2 F
AE Hol¢t & FFE B

ARAL: B A2 8450 AYPoR FFE AL IcTvt FH I3 FH 7 AR ALY Vs
AR o] RS ol AT 5 %54 tH(2020002990009).
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18S rRNA V9 primerE 0|23+ 2L HOt MAl o|F 09| 2| LHEE &4

off 9 Hold 4L "ol 54, A3k R MAA &F3WsE Hotsle ETEY A7 T o
&g gt ol 79 9 WEES £43= DNA "lEt R 7ES §¢ #F 9 A E Holde A 4
WHos F&HT At & AFodAME vt 3, A8 Fale A AFAA ofF 11FE s
18S rRNA V9 Zzlolm & ©|-&3 DNA Wletutid &4 & 3t 9] W&ES vl 4340 20211d 2¢€,
FY o7 o] FE WFLE F AR, AF 5 FA8A . DNA vighulag ol AL-8-3F 18S rRNA V9 =
glolvlEs EFAE & BN AEF 5 Aol o7 9 H&E 24 F&3 oF AFH A
=4 23 dFaREzRe YAAE, o7, A4 ES FE AT A 252 FEHUY HEERA
B9 dABEES F ooz FAJ olF 8F(Chelidonichthys spinosus, Pennahia argentata, Takifugu
pardalis, Larimichthys polyactis, Scombrops boops, Kaiwarinus equula, Sebastes schlegelii, Sebastiscus marmoratus)
o2 Yeb}i, JZ4E-E 15 (Pagrus major). X5+ 2% (Lophiomus setigerus, Arctoscopus japonicus)2-Z 31
Aok Hold aFd 24 An, T 4 japonicus= Bi AT 0352 11F9] o7 T 7HF ¥L Hold
G8E Belon, Hold vdge] /Mg @ olFE P mgorZ Bi A 0022 UERSETE o] 2] g DNA ¥
Ehulag ol £4L St 2 Av|F AFE A5 o v|d HoldE At ofF 3o A4
Zpol & &Qlst=d F8A40] 5 AtstaA o
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2 U S Y02 MMAYUYRHMESES L3 EIMEUWY X

ZUY HEE 2GNstFe] £ Aoz gl 157 P oz 33280 2 AXMAY dIFHFFE
o] A3} wolstaz} 20221d F 23]o A ZALE FHIA Y 157] A AL Al FR1dE AN UE
LHZFEE0 4T 77} 25% 657 1145, F7F 4284 MAm27F FRJAEAY. SFEFFE FL-100F)A 7+
F B, SEXHGHF)NA 71 AU B MASFE FEH (142750 /WA /m2)l A 78 Bk, H3
A338.0 /MAm2)oN A AA FAHAG. #HASF s T3, FuH2, 9745904 $HETTF 0.90 ©] %
o2 E=ota, ZAekdeol A thEE(3.36), TEFH-E(2.98)9 T E(0.94)7) =kl AEXS(BMIEA]) 4 3}
M - B3H04.0)004 v FS SFFFEE FRAHA L, FAH29.2), & H2(23.8), H#A5-1(174). AFH
6(23.3)°1 A vl B SA L HZ el AEASFE 183 HHEAZA HrtAE HHE A@Aol

A $HEFTY 2u77, AAYe] 58 THLE A5 Eo] §HIE ZoE doddn.

AL 2 ATFE FFEEAAVIEDAA AFE FARA A R JleATAEHANE:

202100305 0001)2] =] &}l 3= A},

» WAIXX} E-mail: mckiml19@naver.com
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LSO St 29 TOLE QI8 Oy SQIAAD|Y &

=100 T e =2 - o0 —
LS SR G OR UBHOISTY 22 MAIEL] FYTIS A4 ShA

K-water 371¢l, “GUIAT 2 Ot U 2475 S #e| SAHL UK,

*ECH20lE, % 70l 2

RS Y ol F GE AT A FHEHIL A= FA ATFE AR HSE U@ BHA AT
o] Wglel] & Fa glen FF A7 248 715 BEHAL 715S AAsE dHed oM E MR
2EAD)Y AEFN 2 59 BRE vFLE s AHA B7HE dol A4 F BE A AF
A S AT F AE 24 7ol a7d QA A4 BEF W= 9ed] T F57
ofur F3t AN 2L 3G W AT AUF FHEE HIANTIE T BHSA A2 5
At o] & Sl 2 TN E AFFALLHE o] &7 A FEH R FEFEA A FA o
E=Ae] AT AL E o8 % 3 VI A5A BhE A =S

AXBEANNE WS FA 338 v FETo| APl wet X5 o) 28 YA}
249 05S AT, 23U dF B[4 oAF(20l. Tl F)°l WAFAA FFHE AF
et FES T 79 o]FS st HFFEAN LN E o] & SIBERS MixSIART A 23} 9]
FEFEA e oFEC] HAZ Hol& Tfsta l&ol AU HZS] EHAR] FEA%G =72
S WAL= o] FH 7| & ANS T3 FEAE Sol7F 50% 1187} 30% 7193t glon A
M= 127t oF 50% 8= Hol 79 &S Zte AL AT 5 Ay 2 A7 ARl ®oHAA &
S A7 ZAHE gl QA g3 FERA S} 2 AR ol Fol FEAANA B2 AALEE Hol
A Fevs 7€ TR LR X5 799 V5 2 Ax et 39 dFA EAYGIY FR
BolojFo] ®o] 7]ojgo] @t 5 S ALE AlEdH

AAA w73 A ARE BAFE ol =k Phe, HEged)] FAFALLY Y] &8 7HedE FA
gttt 53] ool AEA, AMBEZE FERAT FFDA S o =it A A FALHE
283 AU A5 FHAE FRE E8E 7 AT ALE IUHNUY. FF opvit @A BT
AL F fF7129 719 A glo 282 5 e v AP EALLHE FUF BTN V)5
B39 ANFHARJA 71284 Hol o i FRE vlgez & 54 7 7Hed Ao JiddE
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- = S = ~ = -
LIE2 SIRE VYo 2 QIS EINME LY AX|SIEHY E4 ¥t 1Y
AP B2 0|A22 AT, SYS

224U BA SRS H AL
PQUAT B Ot U 247Hs 2 Be| AHATDIME

G4 AL FL s JFE QAT &7 A9 A IA, unE g5 4 HAE ST A5 gL
F 2 5AFAET AT 52 5Ho 2 ALHNUY. AT, FRE AA 9 I EaHd v, 7159 A
A, ol fF olF Ad & oF I A R 5 o8t @ Fol vebde wt Y57 & A9 75
A A B2Qe g =97t AP or 1 Hete 2 25 FF o] A A} olo] $=5 st
o3 §AE U WA 3eE EA W 7ES 98 20239 322 6¥ Alo] Y Aold E 5
Y3 EHE U AR, F718 288 2 49 &5 & H3E 2AEIAY.

HAE T35 U d83U3 psu) 2 F4YE Q6 mM) B3 E 3 5 7Y o] AL FelsA
I, AFF W GE T2 AF A 8 AFel WA B0 AESHAY. FF AL S HE
B 87148 84 A3 7= AoE dHA don, £F HFE04 cm) W 33 FIEL FF 74
Z71(310 nmol S em-3 d-1)°14] 5 F 4] §l= 27 (45.0 nmol S cm-3 d-1)°]] H] & <F 6.9v] Egko ., EH
E U 284 3 §F9 T35 W dEYo IMEY Tk, 181 JIE £EEE =4 YE o
= 85 Fdel wet A3 f71E 28 AA- T 3 F8o] s AP A SE BAF. oA Y 3
T el 2 34 e 93 {718 2. T 95 S AF HA 84 U da-F-09
A 88t £38S 23 T8 YHoZ LT F JE HoE AR
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TelemetryE ©|- 8¢t £&XPH2l olF £ A7

Z|HEP, A2, AEL, 22, MISHEEL BOLD, 2S¢

cistn A2 0S5t

b

Ok
AN
ol

J

2 AT it 155 AN A A olF R A §HE ottt g45A 9 AR
Q&5 FTH AFATESEAAAA] 534 7o 9F 3L st1)olA] 20233 3¥5H 69714 Y= At
5 AFL FEH(FE 5<5Smm), FO(TE 5<5mm) R AR (FET FF Sm o], ¥ 1mol X, TE
5x5m)S ©] &3} Pit telemetryol]l A3 A7]2] 13770 A|(TL, 146.8+45.9mm)E ¥ &3}, Z A &S B
B & 3}7] $8] Reader(HPR Plus Reader, biomark, USA)$} Portable Antenna(BP Plus Portable Antenna, biomark,
UsA)E AA o A&t ZF Al EFCA & F3 Pit tagS AY3E 3 E F UHIAG. F 21
3] U P A 88717} 3008] ZAAHAoH, AT 5N AAAA HiE FA-E 39.3(:22.4)cm,
Hi 758 0.02@0.00)ms-1 , BT SAH L 992.3(21263.0)cn22 LHEFHTE WF-F 2447 o] A o] 2 A€
3t =9 WAS A UrA AAAAHY E¥A 2 53 AGE vud A3 44 FAHLE
o] g =}o] 7} vFEbt 0.7 (Paired T-test, P<0.05, P<0.01) /AR 27|17 4% o WL WA £& Agses A
° 2 YEFITHANOVA, P<0.01). ¥ d7= ke I{FQ w54 ol 55485 Hetsted 54719
Aeje} FF AAAH BE L EQdo glo] 7| xARE 89 F g Aoz Add
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()2
25125012 BA 5012

9] 3ol A} FFEE B F9 29 EH0] FYHE SHE QF B FHAFAE ob7]E)
I ok H2 g3 AN B 2R mEd o] A3 FAEAI @A AAEAF A
ST ol A BT B FAE o3 U FY9dA FdEHE L9249 ARS 53
953 ARAFAGZRE A G FANAYAESe] AL glon, IaF vud HXH 2 F2#
H|7F AL AAA 2 AFHFAF AL Qo

2 AP E FY9HAo] 2318hadll A FUE = dHT FUF 61,563m3/Y 3HH 9 FHMNAL 98] A
2§ 88ha WA 9] i+ 2 AFH A9} AAA S FANHAERE F439 Y. 201420223 9] € 13] S d o]
HE Z833oH, 25359 F4d 7HF & 43S VA= Aoz A e dYEEA TN T-P
o] A E &L vid 40% o] 4] HAHAH] AZEHE e

953 Y95 FEAAAL A AFFAY 9 FFHo R W A9 el A AAF ¢
F3 =40l Aoy, HAF FABEYE T A 2HEE ALERE FRE = Je Ao YE
o}
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HSPF/EFDCE ©o|&¢t 2M8% S RIY #2215} ot
2SS, g0, L', HoIF, $E5

72018
25012 BAL S0 222

oll

3L AT HH A LAY S FH 3 EAIZE Q1o Z.}iil—t— EAE QA7 A8t -FEA Fr
o FAY g1, §AA, =ANY FAFN AT T F A & = At
SEATF= A% A MAAE FHE) S-S “H?'%}El & o+ﬂ1(9 810m)Z A A3}t 6212ha%] v H
A& N3t 4482ha0] R FFF5 A9 540TES] FALE G AMdoln. A5 RS
Wi goe] S5 7HH 5 %] (4.482ha)9} ¥l F5%(1.320ha)0] FHETE FFE AYo@FFEoEF
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T 21%FAR)NA BAE 2% FTH, AFR)Y ofFo] oEE oLt i o EUEH
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=, ZAP) o] FolF BE dighd 9 el s[4, 54, A7) Ee W@l dAE 3l
oA nitte A 2AE= A oFe] Edu| &0 UA Yehd Aoz AarE. didtd el A4 o F
= SENE 1087HA] HTE8F) 139 o] 771 o =& o] &8t o, o] & /MAFE 6¥ ~8¥o] 7MY B
Aoz FE A}, o] 3t o] FL Aty g nud w, 59 ~ 7971A] % o] & o]F <] 80%7} At
EEEA o, o]9] Al7|E A7) o)F o]Fo] 40% ©| 3= JERGT At A]7] 9} o]k o] & A]7|7} AA
AR 3= o = dol, A, FE, BHYFA, EA 8, 217 A Jelgon, F 30F9 o 77} ]
AAA718 G k7] o)F o] A el A nHE R} 9 R ok RUHY HAAE B 9]} v
g A7, ok ol g FF H AT BT B FiF 7% ¥ FRAFE By, ol& T U =S
F5 ol Ul FY4FZol T8t olx9 ofF o]§o] Frlele Aoz ERIHAY. £ A= dghel
A44 167] 1o olxd Ui BEUHZY AFAE T £, B ¥H ojk o] & d3 ok o] & A7 ¥
Abd7]oke] #AA, B 99k FAY T& AAEA ol T o] offF o8& @F e g o] s}
gEo], & I ojke HX, &4, BUHH F #Ydd =] E F JS AR Aod

AL B ARELS B9 AYoz 8 ANAVEY FAHA AR R 7|e/MEAg e A Y
< o} 55 9551 t.(2020003050002)
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Fecal eDNA metabarcoding for diet analysis of endangered fish species,
Odontobutis obscura.

Kanghui KimP', Jeong-Hui Kim?, Sang-Hyeon Park®?, Seung-Ho Baek**, Kwang-Seuk

Jeong’, Gea-Jae Joo®, Hyunbin Jo<"’

'Pusan National University, Department of Integrated Biological Science
2EcoResearch
3Mokpo National University, Department of Marine Fisheries Resources
4Chungbuk National University, Department of Environmental Engineering
>Busan Health University, Department of Nursing Science
6pusan National University, Department of Biological Sciences
’Pusan National University, Institute for Environment and Energy

Understanding the ecological characteristics of endangered species is essential for their management and conservation.
The dark sleeper (Odontobutis obscura) is a camivorous freshwater fish native to East Asia and has been designated
as ‘Endangered wildlife species I’ in South Korea due to its highly restricted habitat range and minuscule population
size. However, ecological research on food sources of the species remains severely limited, with existing knowledge
primarily originating from Japan and China.

In this study, we non-invasively discovered the food source of O. obscura through fecal environmental DNA (eDNA)
metabarcoding. We collected thirty O. obscura specimens in the Sanyang stream watershed on Geoje Island and
amplified the fecal eDNA using cytochrome oxidase I (COI) primers. Our results identified thirteen prey groups
consisting of fish and benthic invertebrates. Statistical analysis of dietary metrics revealed a higher relative abundance
of fish group in comparison to benthic invertebrates. The food selectivity index suggested that O. obscura have
preferences for certain prey groups, such as Zacco spp. and Chironomidae. Additionally, the environmental factors,
including water depth and dissolved oxygen., were found to be associated with the food source of O. obscura. This
molecular diet analysis has facilitated the examination of the food source of endangered fish species that cannot undergo
dissection, providing crucial information for their management, particularly in the context of establishing alternative
habitats and translocation efforts.
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2219 & YoM E SHEEZFH6.7%)7F T E SHEFHQ206%)7F &A= ST A
(19.9%)7F 38kt 221 71 FYdollAs SHEFIH3U2%)7F TN E SHEZH LX) &
M= SHEZFIH6AT%)7E A3 20229 B TN E SHESHE56%)7F TN E SHES
H}(37%)7F frEd A s SAEFH(204%)7F 4359 20223 7 UMM E AEHET R 34%)7 T4
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A7 71E A AFE oAFE F 63 278 WA, BAFHA £49 A 67 205 22 FRAHAL
H, F 7oA FAl A7 %t‘ 4T 02 424%°] YA &S B 7+ z,\]. A3d 19 o F5
= 71 WY A5 11590 v, 3 F A 24 A3 oF o] gRIHUeH. 7P ol FRlE F& V&
W ol M = 1 2hv] (Zacco platypus)?t F 9 A oA 1€ WA, 8 F-AA F4 9 A9 w7 (Silwrus asotus)
7t F 8AA A FRAHAG & A A FFEFAA 7IHE SIS g o] 1Y R A
S ARE F de Aol EAEHY EFRALE RSt WHoE &3t o|Ho] IS oz A
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37dDNAE A3t WY T vielut=2d S ZF F d v 9] o] B dkA] @, & o] #AoE g2
T ARE AL F o] APT #A v &3 3 =2 F A 7Y T FHL vz A AAH L
2 AE BUHP &85 vt I7DNAY vlelutag £4E g AR 3, 55, 5. golB
g Az, &F A7IME 49 dAE AAk 3, o|F AEARE FAE FAHoE F S of
Tt AF A7 93k HolHE 938 AT F vk B AdFdM = G oA G ARE ol &
 F& U, Zeol F/H 2 F5, TF 4, PCRAMOIZE &, dl£F 9714 4E &4 vl o F/, @5
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A vehblag 24 80 =2 WS AAEAYH.
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HOlg0]| EXlsts 2XlE-22 8-RTXHeDNA) 24

AUSP, ASE’
U= O} 5 QoHOj 2 7| Of MIE
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Avle 2L 252 £3, Ao zN HAE FHY FFL TAS 59 AHAAA vi$ F23
AL A AE AHAAGA E3 AvE S FAF AvTE ofE FR1A, ojH Ho|E YA HF
3l & S Qi 53] Avles Hol2 HAY o 43N0 Fodx] HHE7] wFd A o] Eo] Fold
= A7 S A 2 A3 AvEd EA5E FEFHAAE o)L AvEE AT Av An
o Zd Yol & getstazt gt ol & 918 F4EA A2 Wbl M= AR T s AvES 47
A3t eDNAE FE33 T FE55 DNAE AAFE 5olFHQl CoIFHAE FE39 T TAHIA
o AvZo A FE2H FHAAE 7N AnFe] F1& I A3 57 AvE EFoA FEHOE
% 719} A W] (Parasteatoda tepidariorum)®] 7 A7F 7 @o] A oH o2 Av|e FHAE FAEA
&t s/ e AuE FollA 17]9] Av|EolA vt o7} HAER o T An|F ATt A o] 99 t}h
2 AAFE9 AR HAHAG. AvSodA FA" Holo FAAE 747 2 Z2m 749 Orthocladius
tamarutilus, 7}9] 757207 (Tanytarsus tamagotoi), 4 =% Al (Yemma exilis)Z <1 5] 1t} o] 9}3Fo] 7 n|Z o A
AAFE MAE AH AFSIA 2 AvEE AT AvAA S} Holo HARE AT = JdA2H, 9
= FF sQAHANA Av9 HFEASFE Brh A HotF F e FTAH HARE ATE
NE o Aot B AFE FENTH FTEATAFA( PI015071042023)2] Aol o3 o] Fo 7 AL
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AN AR 7142 FE BELS AN DNA 55 2 A AA S T3 2A=LF 27 249
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@ FAE BATE<0.01). & A7 Zie A BPHGE-HEL FHEH)T DNA 49 Aol&
T3 F7PEY NS 1% DNAC A& 7S FUS AT ARt A E 9 {3 A DBE V|Nte s
eDNA £4jo] o] wet FH v7|EF, vEAF T va B FE0 371 # A} weA FF
eDNAZIH 7I¥t 7P o] AAAR /S 9 ddF 28, Mg T I S8FS U= 3
£ 37 DB ¥ 1.9} meta-barcodingS & F-HELF] DNA AH 7F0] vf§ F2EF o2 Addr
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MLDL 7| §& &3 BM ¢ F AT = /MASF) #8d 7|2 #A4E A, 858, 3.
7€} 94 BAJAAE o]&3] X138 BM 7S oS3t BM ol F Ao oA AMFE AASF <
& T AFAA BHo] FUHEYE, g% @44 JdE B /o] 7HeE o2 Al €. vyl BMI
Ao ALEEE BE FL d33E 2 284 A $EEY, v#AF FEo] £IE A S d3Fd 3
o] B3HA FE9 o] & F ern=E Fo3 JIFE VA= F Ao st B dAFAE
AMNANEEHFFTE F2F AR L 98 A5 BEZAHAT AHANA 0821147 #3E Fd A+ £
BMI At A2 #8359 FHY9EE 23 Ner & A9 10 F2 AdEd §, Adg 89 FE52
FAEE EZ38te FAE FRFoE HAAFYY. o)F AP FLFE AHE3] BMIE M43 @3
BMI(905%) Ao} vlul-BA3tdch FAEE 37} 49F, G577} 39F, 574 39%, AR AA7 52%F0]
AARHJ o, A FAC e s0Fo]l AAHJY. FLFTE ALESo] 443 BMI9 & 3 BMIE H]
W Ay}, R2 S 7 09327, 57 0.8508, 57 0.9340, FAHF- AW} 08861, A FA O AL FS
094542 FAE AL} o2 ARZHE, F2FS T BM A o] A5 BMI A<} vlud ZH¢ A3
& EES AR A9 & Q) FE, F8F AA Wy oA EF ¥IEV}F ofd, BMI 4HAE 9] F3T
HA4Q s'h-g(FALGA TSR -AR7MFA]) @S ol &F 4. 238 ZRAdo] ¥A Yehds 3oz
EAEon 3 FoF 5 FAYE 10F vHoE AAT A A T/ 242542 3 BMI
Wl 3 B alsle] A@Ad o] F43%] ol s AE B} uElx BMI AHR O AMEEE FRFLS FAY
H EAVNETE 22 A9 10502 AR 2o AEE o2 AlREHY, o83 FRF =S T3 F
% BMI 4l& 29 /o] &8 75 Ao 7|dEng. B A3 FEN/ESHEE R Y ShH FAH
A BAFEA D A4 H7H2022-2024) Aol 98] AL EHAS.
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Machine- and Deep Learning Modelling Trends for Predicting Harmful
Cyanobacteria Blooms and Associated Metabolites in Inland Waters:
Comparison of Algorithms, Input Variables, and Learning Data Number

Jae-Ki Shin®', Yongeun Park?, and Soon-Jin Hwang®

'Limnoecological Science Research Institute Korea (THE HANGANG), Republic of Korea
2School of Civil and Environmental Engineering, Konkuk University, Republic of Korea
3Department of Environmental Health and Science, Konkuk University, Republic of Korea

Nowadays, artificial intelligence model approaches such as machine and deep leaming have been widely used to
predict variations of water quality in various freshwater bodies. In particular, many researchers have tried to predict the
occurrence of cyanobacterial blooms in inland water, which pose a threat to human health and aquatic ecosystems.
Therefore, the objective of this study were to: 1) review studies on the application of machine learning models for
predicting the occurrence of cyanobacterial blooms and its metabolites and 2) prospect for future study on the prediction
of cyanobacteria by machine learning models including deep leamning. In this study, a systematic literature search and
review were conducted using SCOPUS, which is Elsevier’s abstract and citation database. The key results showed that
deep leaming models were usually used to predict cyanobacterial cells, while machine leaming models focused on
predicting cyanobacterial metabolites such as concentrations of microcystin, geosmin, and 2-methylisoborneol (2-MIB) in
reservoirs. There was a distinct difference in the use of input variables to predict cyanobacterial cells and metabolites.
The application of deep leamning models through the construction of big data may be encouraged to build accurate
models to predict the cyanobacterial metabolites.
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HIZFELE B 378 28 & 2T R 50 F43 R UZSHd 35 T Hln
AP, /A, HoIA
THL e Bt

2T 73S FEEd Fas AMAL AP FHFFERE FF A7 2L 3 F g9 71597
A g FA B SAsHA A AR 2020 JIFARFZAA Z2Am{ FF5o] 2AE AS AlFeE A
o AFRAME fFFol A= A3 FAZE HJA R, A7 Bo] A A o} A oS
ARk & dFA = 2021 3-9¥ Ato] vid AFAFFEL] A T A S AAA A A /F
< 7384 F8 #FL2 Mounting slide A2t F AAAvF o2 A%, ste71d, tjot, £ & #F 2
DNA 24 o2 F T4% vk A5d R A2 A 28T /553 vlastr] 93 20214 6, 99
DredgeE ©]-&3l9 F3< AP F 2 o2 3 APt A5 T8 AN 28T 52
& A% 3mm "Rk 1, 28 7] JRAolH, 59 A7 M B 2w TR 5 F R A% A
T 3017 6% 8F, AT F A2 dHLE 3017 105 12F0] £33} ©|F 6FMicrotendipes sp..
Polypedilum pedestre, Pohpedilum yongsanense, Paratrichocladius tamaater, Ablabesmyia sp.)9] %9 FHA &
o] A3 &, DNA sequence®] 4] 98% ©]/d2] Aegts BRIl FE ATT B4dA 24T §4
FTUES A o2 e A= Fu 2 A F EF ARE T8 BFFAA F 0 AHE FFE
o] F& dohiy, 2 FAANA 74 BEE dobdio] AL A EFo] E Zolrt.
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Stomach contents of Juvenile chum salmon Oncorhynchus keta :
comparison of morphological and DNA-based anaylses

Gwangmuk LimP', Kanghui Kim?, Jeong Soo Gim?, Donghyun Hong?, Yerim Lee?,
Hyunbin Jo®, Gea Jae Joo'?

'Department of Life Science and Environmental Biochemistry, Pusan National University, Busan 46241, Korea
2Department of Integrated Biological Science, Pusan National University, Busan 46241, Korea
3Institute for Environment and Energy, Pusan National University, Busan 46241, Korea

Diet analyses of juvenile fish is important to understand the early life strategies of fish. However, research on the
diet of juvenile chum salmon Omncorfynchus keta, a commercially important fish, is scarce and mostly based on
morphological analyses. In this study, we analyzed the stomach contents of juvenile chum salmon using a DNA-base
analysis and compare the results with those obtained by morphological analysis. Chum salmons(n=45) were collected
from Milyang River, Yangsan Stream. and Gwangryeo Stream, from 18 March to 27 April 2022. morphological analysis
was performed under an stereo microscope, and DNA-base analysis was performed by NGS using 18SV9 targeted
primers. 3 families, 4 orders and unidentified group were identified by morphological analysis, while 15 species, 23
genera, and 10 families were identified by DNA-base analysis. The most abundant taxa in the morphological analysis
were unidentified, Chironomidae and Trichoptera, while the most abundant taxa in the DNA analysis were Stylaria,
Cyclops, and Tanypus. DNA-base analysis showed that unidentified in the morphological anaylsis included Naididae and
Cyclopidae, which were unidentifiable due to degree of digestion differences. Diet analysis should be conducted
carefully, considering the respective strengths and weaknesses of each method. comparing and combining the results of
morphological and DNA-base analyses can complement the limitations of each method.
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371 A&, 2 AFelAes T g5 A A AstE off 3T o[ 49 EAARD ZF(bird), ©]
7 A AR 87 A8 E T 243 ol 23 Ase SFAEARA2HAA AFss A&
ZA4% Ul oF /Al FE AFESAT o/ A4 AHE AE 812 E AL 419 ofF o+ A<}
53 2 FishbaseZ 3 0% 6719 o7 @2 54, ebirdoll A =73 29F 2 2/ AR EZ o] &3P 1, 8
7 220902 WorldClimol| A A F3= 19719 AE7|$HSF: 2 ES3AARAAE Y 17719 FRZAY
22 E AHE3F Y. Bray-Curtis 7 2]9F Ward A2 S A}-8-3F Two-way clusteringS: &3l o] 72 A H ¥ 714
T A8 E TAIS ol F X ¢S Hole AR % offF78 38 ol F. NMDS #4& F3l, &
s AH 2 oliF A FFL A= AE E FH2AL EA%AY. 4 QL) 3 U 9
79 F Fol B} clustering H ATk L1o] 7HE AL F $8 7431 I3, Lse 7 22 F £8 /A3
At L3¢} 4= 3 W) A ol o8 FEE A, 149 A $7F L3R A ofF #FELFe)E 29
A ol M} clustering = A} F1o] 7HF & F &8 /A 8 Rolx, Fe= 7 AL F ¢ /A
FE Bt F4= F59) Feoll tall X &4ke] 7 853, F5¢9) Fo= 4 A Y #3o2 FE9Y. F5+
L59] A F6= 1494 -3} ol F 7 =L 1594 =& 27 /A 5 B =L o799 AZ
A HE&E BIth 7P AL oF F 5 B L1L o ZRA W H A FHF A v LA Fe
g HAL =& FHE AF, 32 gYdE A5 FHE AFE By £ A7 = o F 3 247 9
2 X4 AAE M= 279 87 Atolo A ] AEiEtE ol 71 E AoE @)
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AYRAKIA Q2HFO| ol F Tl X DHRRON UKl FY

A

FREAANA deFe] FALS A o] FHAA IS T TFHoE PE YA AL
oo A}, 53], AefA md olF o2 G F ZY vl ~(Micropterus salmoides)S} 5572 (Lepomis macrochirus)
o] frol 3 2 9 olF F A FAE AT A Jdov FE T4 &9 (local-scale) ol A
o] A7} AlFHoZ A AL ¥ o529 HYol A G (regional-scale) = W E}FT F (metacommunity)
o MA & F&d s dEAA F& AAog. B AT = S EFZLo] APAFA 9 of
7 et 2 vAE S A7) st 54, AT ARG FAC A= 3370 AFAE o
Fo2 of F U E % o|Fs 34 1Eln AETH QR1(E H EFZ 9 $HE)9 A
& A7t 20149 FH 2022874 ZAME 3487 2 AEZA BIAE 7o R 4AF A5A] ofF
ZA A2 7). ©183HE SAAE (T, pH, DO 7). 2 FAAE (1L, THE, AFF )T +H4A
omn AN AF_ALE GISE o|-&3t EA3ATE 7 AFA A UL AA{FAE EUE v EF gardH
%% (non-metric multidimensional scaling)S #2413t A3} ZYul 2, EFZA 7 Lo {F Alol9] A7) & of
Foll vla] Fd A oz WSS Rlsdtt. 74 AFAAA a BR rydEEE A §F 8 2 Y F
o] FAAAE EAT A3 Sz Ao FHEVE okl Wt ot FE T yaFHel FiEe
Aol e AL B F Aoy SIS ¥ Qe AoE YEyY v S5 729 E4 AT A
T oa g yGFAFAME Fon g HstE BolA] gt B A= HFo] Ve deldA F
ggAded mAE 23E BT FF F A % HAE A FIHS AANE 9 T V%
A2 ATE 2 A2 AZdn.
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Fitness decrease of predominant fish associated with food source shift
resulting from estuary re-opening

Jeong-Soo Gim®', Donghyun Hong', Dong-Kyun Kim?, Erik Jeppesen?,
Kwang-Seuk Jeong* Gea-Jae Joo' and Hyunbin Jo<'-*

'Department of Integrated Biological Science, Pusan National University, Busan 46241, Korea
2K-water Research Institute, Daejeon 34085, Republic of Korea
3Department of Ecoscience, Aarhus University, Aarhus 8000, Denmark
“Department of Nursing Science, Busan Health University, Busan, Republic of Korea
’Institute for Environment and Energy, Pusan National University, Busan 46241, Korea

Estuarine ecosystems are being restored globally for re-naturalising aquatic environments. In South Korea, the
Nakdong River Estuary (NRE) has been re-opened since 2019 to restore estuarine ecosystems. We surveyed the fish
population in the upper NRE from May 2018 to June 2022 to assess the effects of re-opening the NRE. Our results
showed a tendency of increased diversity index in zooplankton and fish, which serve as potential food sources for
Erythroculter ervthropterus (skygager). predominant species, in the study site after the re-opening of NRE. The stomach
contents of E. erythropterus were shifted from a broad range of prey items to a narrower range, such as zooplankton,
after the NRE opening. Meanwhile, the population structure of E. erythropterus did not show significant differences of
length distribution; however, its fitness (i.e. condition factor K) was negatively affected. In conclusion, although the
effect was temporary, NRE opening could have a cascading effect on inhabitant organisms, ranging from
low-trophic-level communities’ diversity to high-trophic-level population structure and fitness.
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LES 7 SER0lIM Q40| TAMS D MUY (Zostera maring)) WS

2 AdFoAME §49 HY 299 2 259 FUeE s g8 87 ¥t 2AHE oA
AYshe | FAFAER] Av e E(Zostera marina)®} §-77] 73R T} AAE =9 A AT =
ARAZ1E 2011 19 E RE7AIZ 2, dE, BF AF A R HAEY AT AETy ¥
B 54 3 384 deve $& 243

T AgdE B3 5 e 2 A Aol HEE Y A2 7492 AT (245mm/day) 2 ¢
3 88 Z&olE 113psuZ WSk dF ] JYEFE dEFH. VAN T2t 49 3 89 X
T £ #oldd. HAE T AT E GEEEY B¢ 7 R A8 £ @l

Aviege gy SH2e G2 37 B FFE AvjE e 28 o] AuH o] 7|71 8
ol A Zgtar, xAo], AF R A5E 98 T AL Ad AHAT AZF R A FAE o¥
Teol AY 7Sl B, AR 33 5444 HQEATFES & HFol AL @9 454
T AAAEEE FAAHA B/ T8S Avidte ANZHAARNGES 79 2ol AL =33 AFTD
T ol <l 88 EEHH WolA| 7] AAsdn. mEbA, FE3AF sl 7] SR F 2dt] A g
T YKo FE EE Ao Addn.
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QY SLYAE o83t 2|42F T4 W 2k50l(Planiliza haematocheilus)2l
FYTH| 2LIEY

SN ZMT SEAASFATA

AP EALLEE 7oz & A= A4 Hold ARE THHCE tgdsy] wiEol sA8A W
off LAl FB2 MA B9 ofstet 3 Hol wE Yo PE AP WSS WPH o= JUHE 5
At FEFLAE AFH o2 tfd BeiA ] FF T Z(trophic structure)E LFERH O] HolF B HojAtE T2
vt e dE8d 9 AE FA AR ot T F=2 ASHL o 53 BETH F5AEo] A=, AF
SO U3 AFH ez WEEtE sl A 7E¥ ARE AFIY. & AT FrEs e &
AQ a7 @AM 9 ofF LA N olFE Aoz W2 olF WS /A #5 R s 7Y
o] HoldE HAdtE 7heolE e JdDA e 482 o] #AE 24U & 249 &4
A& 7% 4 5 2 F8 Hold] FEEFAE v A A FFe2 745 AFEA DL
g ol &3 AFH o= ET Jhwold] FFDA AR tpEF B, AR EHE T ol #AE
stz stk 53] sk FAUA WA o7 M4 &3] Hste HY 54 ] dAE IS
A SddA HIFo2H, offF Yol 3 Fdd AMHA TS vAE &S e Aoz
T4 2%E g5t A 874 Fotel Aol FFAY A& THeAEE BT
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Insights into ontogenetic niche changes in bluegill, Lepomis macrochirus,
applying combined analyses of stomach content and stable isotopes

We integrated stomach content analysis (SCA) and stable isotope analysis (SIA) to understand ontogenetic niche
shifts in the invasive freshwater fish, bluegill, Lepomis macrochirus. Based on the total length (TL), we classified L.
macrochirus as small (23 - 57 mm), medium (61 - 99 mm), or large (100 - 163 mm). Across all study sites, the index
of relative importance (IRI) of zooplankton was high for small individuals, whereas benthic macroinvertebrates were
high in the medium and large groups. Ecological niche width estimates based on carbon and nitrogen isotope ratios (¢
space) also increased with growth, indicating an ontogenetic niche shift in L. macrochirus. In particular, the & space
and diet plasticity of large fish is higher in the littoral population, implying L. macrochirus are generalist feeders as
adults. Individuals classified as small showed confined and constant ¢ space, regardless of habitat condition. In these
individuals, the IRT of zooplankton was significantly greater than that of other dietary items, indicating a strong
specialistic feeding ecology. Our combined SCA and SIA approach provides evidence of an ontogenetic niche shift in
L. macrochirus and elucidates their feeding ecology. Our study demonstrates the applicability and strength of combining
SCA and SIA for ecological niche research.

» WAIXX}F E-mail: chboh@korea kr
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New method develop to reveal DOM source contribution in a river
watershed using end-member mixing analysis with spectroscopic indices
and 513C-DOC isotopes

Min-Seob Kim'?, Seoyeon Hong', Bo Ra Lim', Soohyung Lee?, Yujeong Huh'

'Environmental Measurement and Analysis Center, National Institute of Environmental Research,
Incheon 22689, South Korea

2Fundamental Environmental Research Department, National Institute of Environmental Research,
Incheon 22689, South Korea

DOM in river water changes in accordance with various kinds of source during a storm event periond. We developed
an new method to reveal DOM sources in river watershed using end-member mixing analysis (EMMA) by combining
013C-DOC and spectroscopic indices (fluorescence index [FI], biological index [BIX], humification index [HIX], and
specific UV absorbance [SUVA]). Several potential end-members of DOM sources were collected from watersheds,
including top-soils, groundwater, plant group (fallen leaves, riparian plants, suspended algae), and different effluents
(cattle and pig livestock, agricultural land, urban, industry facility, swine treatment facility and wastewater treatment
facility). EMMA models were applied to the FI, BIX and A13C-DOC on 12 DOM end-members that individually
correspond to study periods. The plot of FI against BIX differentiates various end-members and positions samples
within the range of spectroscopic indices of the end-members. Model 1 of EMMA used applied spectroscopic indices
(FI and BIX) and model 2 applied spectroscopic indices (FI and BIX) and stable isotope (d13C-DOC) values to track
the source of DOM. EMMA results showed that agricultural effluent (51.2%) was the most dominant DOM source in
the pre- and post-monsoon periods, whereas more diverse sources, such as soil (30.4%) and industrial (8.9%)., urban
(9.7%), and livestock effluents (8.4%) were presented in the monsoon period. Thus, our study provides new insights
into the applicability of spectroscopic indices and stable isotope for tracing the sources of DOM in aquatic systems.
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3% ISO s RYE 21 &0l AT TR EH IS o &3t
9427 gee 4y
GNPl w1213 2|4
F242F A Z AL K-waterd 12

rok

AT HZAH o g 7|E9 AFAHQ A 549 FASE FEE 5 UAEE JLE AAGEA
FE5AZF Tl A 19993 /o] BFE A ol g2, dA7HA 270°1tH ool AlFo] AF-oA A}
£53 . A SAFFEAH 2L FEAEI FUE Y] M E FFSAEAYY 4 BFEE
2F Q3o o] Fhol ?J_Xé’%% ol ASd FFFAANTRE AFE s At olF S5k 2011de] 1SO
748 (1997)°] W&}t 7 L FFSAH A g SAHEIFE o] v o] AFoA o] &5
A A 1S0 748 (1997)°] 7R 5], ISO 748 (2007)°] V&2 FHZAH 7|Fo 2 TEH I o] HAE =&
71Ee e f&554 B3 EE A A 3. 7€ 1S0 748 (1997 & ZF EESE %_HMZ}
o 3] EFxE ATEIEY FAYAEFER Yol Aleta, FEIEE FAYEIEE NIF
95% FFOZ 7] 9dd FFAAFE FF $FY ATEFEE o] &3t dd<] 1SO 748 (2007)%
GUM (1995)°ll 7] %3t £ EE Type A %éhsa} Type B 2352 i, 7 /fEESE SR o
3 BEFLE 4AE I, o225 H P EFEE ALsa, FAETE EIAAE 01%8}04 95% A | FF
o] FEILE AAS L A F+F Z*ZMEE&%—@?%I& ZA4% TARSEY s %3 3 FE3F
Al BT A H&E Fold.
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FA-BFHe AFEFE T A AANA 7P AE9717F 28 EFT0IH 2 o2 FFoF £2
2 5 EFadd gig e gt AA 7 Dasit EEFE7] Froliet FAREFH e Sl 59 2 B
A AMEE geotetr] Sl 59, F4. 2 HRE A E T A ATFAIRMNE 8. 9 2E
wlo]yd 7]%(Text mining technique)S #-83l%] Word clouds®} VOSviewer Z2 1S T3] I+ IS A7
statct. EEF97] ol fE 5d37] A% A7 AL ES B4 23 20219704 89 A7 AH 9
g 3% 2 JATFAS T8 Hi7E 7 gen, 34 AFFA R AR B o2 FRE
T AAJT A A F - AT AR L2ZEAE RUEHZ Aol 7HE ko, {3, WA o4, EUE
AT o2 FYPHL UAAG. EF FA-9FF 5D AlddE £ F o]FE T 5 AR b
AR o FE FRFFTI}F obd FF | HANA AMYGES AT Ao IRHYY HEYA £4 2
, AA <5, WAL-o] A Bl <WF-o|(Kaloula borealis) = w75 = ASE YET o2 d AAES v}
Fo 2 20219744 WP HF 97| ol R FA-IFFF AT A dFES AT R Ul
I LA G i EFN 7] oY EY] £ H o]F FFTE A2 IFRIHAY o= IAALE el
HA & v dobs = Tl A ES SAF @ AAE 228 7 de F 2 ol I A=
doEr, B 92 EY AT Aol V@i R g wet nf2HEW FEI gEo] FE
54 A8 £8S T AS5AHQ o] Ho3itty dddr
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= Qe Y82 1T AEHPHK] 2781t 0lRHYE/S Al

AEMP B3I, £, 2IMY!, S
IFUAT 2 Ot A AWK ME (UNESCO i-WSSM)
2K-water® ¢l

B AFoAM = HZ FA EQR olgpe] g T2 IS AHRT, I /g 2 FAHLAE oA A
g7t x9] FoAS FZ3tuA o AFH QL Adel A UN-Waterel] 2]31H, & oM (water security)s= A 7]
A R AEX 9} ALS| AAA FAS 93] Do FAEF g ES FEUMeH AHFFANAM AF7tE
3HAl 0] 8& 5 A= A S guEH, & R MdS Fde uS- 283 A7) 5?0 UNESCOo A o
< WA AFEE 3 it} UNESCOONA] £33t vl 7HA ARG Z2 a3 F sl ARNFEE=
1 3} (Intergovernmental Hydrological Programme, THP)> = 32| 7o 53} UNo|lA f-43 A5 gH==
g o2 1975 AFE o] 1609 NS A 3 Pxe] Fsta vt 2023132 HPE] 9THA] HEF A 7|=
(2022-2029) ¥3l3l= BHAM ] B <tr FAE sy fl8 A HIwAS AEREa ok
Global Water Security Issues(GWSDE & SHE #d o|f+& Z317] $]8] UNESCOS} i-WSSMe| 35202 v
3E EREE, AVH 2 JAENR @3 dis] A7 2 B A g g ARE T3
£ AL F73g. GWsIel| tid 3A S AETE EolRy A&7 SAER ofolA EE H 24
o]-g, 21 A& B P EAZAYE FAO0Z Q3o FAAA 71FE3 & Aol ZHo| g
2 AAc}. AN, H 2o oA WA ol E & ¢t QlojA AH Ao T Aol fzhgd ug} BE}
A B3 e AAFTA S AA T JA1FF 235 F3= WA o2 1 ¥sF dEelda gl
FHIde 28d A F8 opdve AR =3 SJBERE ope} 7| Aste}t AAG WA AAA
G T 1873 AT AT dig T8 opdurt gt ot wEkA & R e £, FE, Z2
VoA T 23 BEg AMES E38E fojolxuk, o 29 n|E EQRE Q3to] YA B A&7}
oA AFgor, FA AR BEjA My 2Tt AEFIMEE F JAEFR & Aol vl FR/I{AE A
o2 HHZ.
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£ dAFE T 4 ZolA AP E AXE HFoE G5t X0l F T &8 ted A AT
& 98 25019 FHEAES Aystd o, Hol R Aol FEHEA S A|7F(Standard length, SL), 3L
(Greatest body depth, GBD), 77 (Head length, HL) % <} (Orbit diameter, OD)2] 4714 4 & F7HAY =&
6719 ¥ &S &8st FPsATh 20219 FH 293 @ A 10l AR, G A 37 A, 57
FA 2271 A, A A 1178 A ANA F 55 97} 38F 7570 A Q] Ko7t AR HA LW F oY (Crprinus
carpio), %91 (Carassius auratus), & A+ (Acheilognathus lanceolata intermedia), & 2| (Acheilognathus rhombeus),
25 A 2l (Acheilognathus macropterus). *t*| (Hemibarbus labeo). 7+°8-0| (Pseudorasbora parva), 112)(Opsariichthys
uncirostrisye W& 2.2 #AEA, FHEA. SAEHS IAPB3Ah ot F 729 78S ot §
3 SHIET-HF 27 HLODS 3¢ BE 459 oA ot 3 7+&0] 7Hsd A2 Yest). vy
Al ¥4 F SL/OD. GBD/OD, SL/GBD®| 7-¢- & 459 &+ T & 7HA& A3t ok3} 3+ 70| 73
A 0.2 ey} welA HL/OD, SL/OD, GBD/OD, SL/GBD:= of3} z+ 8o ARE3lr] At d4=2 dd
5w, 21 F HUOD7} 7Hd A&sivta fgEtt. 35 A= ALEHA & AS FA & o83t F
ZFvjate] i@ F7HAQ A7 R 2 ATl AR EH A &S & ol E FUlElA dFE e ASA
Qgich
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