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eDNA in a biofilm can be used to assess diatom ecological health in
stream water ecology: Case study of Miho River watershed
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A E T3l HAES AAS L AlZFE AR Algste Wil Bls) HAE 880 52 208 YERT
SG54TA BRI BER AR & 0 3 £F 02.5emEe AFH S 99 WS 483 A3, Microoydise
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e vls] &332l Ao E AdH

» WAMXXF E-mail: parkhknier@korea.kr

20



LAUENZH 2179 IS S SHATHIAIRIO] AMENT FY 24

o & :
0 & oy 3 EgFow ‘:‘“3 S, JJiﬁ Oi *ﬁEHﬁﬂ FEY ¥R Yt
AA = SHIFE 7 AA LHOH/H TAY FAHA A8 2A FEES T8 BollA 42 8 g
T 5, AASA EokillA L5 S F2RAI ZIAT Sl zfﬂro}O% HEIFH ARE
SHAMLAG o] wE **gﬁﬂﬁl z}"l«l FE= Febst=d FAVE ATk B A= 2008-20221d 5ol
A s o] o8 B 827) A tide R FAEA 18 BrHAESAT) L sASAT
ARE &8st shMEAG ol FAEA A MA = FES EHSIATAY A - F - F Hlﬁ) 3H7l o] &
g ALY S 4t AT S 28k AN AT HYE BEE S Movw— AL o]
T2 AYE Zow veyith dAvtHow Aty Ald Al @6@4 A5 FAH} FHEHo] A
713t el 2A) %ﬂé}%g% AR o] & FRle] A oldol Hlsl A H AT FAEA AL FAEE

A%} A2 5 By ckshElo] A At folah ol(pe005)E 1l ow, A e
8k A A 55 zlfﬂ ARHAFE A% 710 Tl Beisha sow Gebston, sl Aol
2 HolAt RATHp-005) WA O FAANYL Fa Y%+ FE e AAE Foz uge
WE AABAT A AR E 2987 29 Aow BoAHAT, FAAEE Bae e AP
Wihe e BASFYANA 74 U ARE 24 Wrke] GAT SRAE FAUA 29 A 9
3747} 7hsstt,

B ANE L AR YO FIAANY7]EA ICT/IN BAIFHIL AR AL 71 EA A

A9 AYS ol AFE AHF Y TH(2020002990009)
» BAXXE E-mail: sjhwang@konkuk.ac.kr

0-05

Evaluation of retention time conditions for proliferation and reduction of
cyanobacteria using semi-continuous culture

Park, Hae-Kyung®<, Park, Kyung-Jun

Nakdong River Environment Research Center, National Institute of Environmental Research

Harmful Cyanobacterial Blooms (CyanoHABs) have been occurring in lakes and rivers worldwide and becoming
more serious owing to climate change and human-induced eutrophication. Flow management is one of the direct,
short-term measures which can suppress the formation of cyanobacterial blooms or flush the developed blooms
in the eutrophic rivers. In this study, we examined the threshold of hydraulic retention time (HRT) that support
the growth of Microcystis and reduction of pre-developed Microcystis through semi-continuous culture experiment
using M. aeruginosa strain isolated from Nakdong River. In the case of pre-developed Microcystis of bloom condition
(230,000 cells/ml), up to the HRT of 4 days, Microcystis decreased and diminished. However, under the HRT
of 5 and 7 days, Microcystis decreased slowly and regrew after one month cultivation. In the case of developing
Microcystis of 1,000 cells/ml, under the HRT of 2 days, Microcystis did not grow. It took 22 days to grow to
10,000 cells/ml under the 3-day HRT condition, and the maximum growth was about 30,000 clls/ml indicating
even though Microcystis can grow very slowly but not to reach blooms. It took less than 10 days to grow 10,000
cells/ml under the HRT of more than 6 days. The threshold of HRT for growth and reduction of Microcystis
from this study could be referred in the flow management of CyanoHABs.

» W MK E-mail: parkhknier@korea.kr
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Translating frog calls into human moods through computational analysis

Ecological services offer invaluable benefits to humanity, with cultural ecological services standing out due
to their direct influence on human well-being and experiences. Among these, the auditory experiences derived
from nature, specifically frog vocalizations, hold significant cultural value across various communities. This study
endeavored to bridge the gap between the intricate nature of these services and the broader public's understanding
by employing a unique approach. Utilizing machine learning models, we predicted moods associated with frog
vocalizations, drawing connections with moods typically ascribed to popular music genres. The methodology involved
the curation of a diverse music dataset with pre-determined mood labels and a comprehensive dataset of frog
vocalizations from various species. We simulated potential environmental changes by introducing temperature-
induced audio adjustments, aiming to understand how such changes might influence the perceived moods of frog
calls. The machine learning models employed, which included Random Forest, Gradient Boosting, and SVM,
revealed patterns in mood assignments, with the Random Forest model showing consistent superiority in performance
across various scenarios. Our findings highlighted that as simulated temperature adjustments increased, there was
a discernible trend of frog vocalizations transitioning from moods perceived as 'Happy' and 'Energetic' to 'Sad'.
Geographical mood distributions also presented interesting patterns, suggesting possible environmental or cultural
influences.

» BMXXE E-mail: doy@kongju.ac.kr
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GYOR Ta Eolx AN BdY BT DY pH W, TE WS G FY T 2
APE PSR L, o7 F83AT FF I I RNA B4R Bt q))& AAsidth Ad2 7, &&3444
T ZH<2.0ppm) ZANA BEF, SEWA %Og So] 2A4S RHYT, 5 A(<I10C) ZH0A 5% 2 49%

4 24 5o 4L ngon, £ %7}(> 30C) 2AolA A5 F, FEE §9 59 T84S 2ATh pH
ZHA&(pH<2.0) 2 NAE op7tv] 28 9 72 B2 £A4 8F 59 F4S BRI, pH S7HpH>12.0)
ZZ0A ol7te] 8 2 HAF 2o, B A g 59 T4E BYow, IEE(>1000 NTU) =719 A
x99 opyin] HAF Bu] o] F3 g Fo| TS BHTh NGS ZHEE o] &3l thFst 84
ZZol| W2 RNA 238 EAS 303 Ax, gzl v AZ 7%, EAx7s & 793 43 &4
ztol & B ow, AA 3709 E*é JFoE ERFHAY
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ATLRNE PEAE /1 FASE FYRA FAHN FFE v, 53
4 Ashe HxA Yol fu
on)

4 227 T4sa god, $5%

&, #H71EE 59 3l
aEATG G54 A
52~%] microcysting A 4+Hsk
ZAANE el A Al e
= A WY mlcrocystm\_
LC-MS/MS*‘ O]'OE] 27‘4'5]' po= A v‘i“@"ﬁ%—% %”517“]'«] = = 2 ofal =3 #4490
Zho] 1 wA| Mol Ut ¥k o2} dAv) 7 AASEE SATH BSATES 78 F vk wagA &
Aol 4= Microcystis <5 Eo] f-A%F 2 mlcrocystin A S ©]-83F Microcystis®t microcystins
SAol E45la 5A4F 2 HEAFS FEY £ JE AR AFEAEE FE5A T Microoytise] &
Eo]7& xZg}lo]™ 2} microcystin A3 A AR meyA, mcyB Eo|d ZglolHE A|ZSH FAA HFEA
< % =2 B E A &St droplet digital PCROA] Al 7 F-37212] A AE 213 AASIAT. S FANA
Microcystis < 5-°] 3 #}ke} microcystin D FRAAE 47 &4 2 sAEAS A 7H & Blagk
A3 A E%]d RS Yo B AFoA 753 82 SARAE S o &8t mE Azt ol
=4 Microcystiss A #& —’F AN AR FAHET

» WAMXXF E-mail: parkhknier@korea.kr
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SHE T SIS ZREH S8 UYHE TR UIES T8 G549 24 F7]d mel ot st
T E3E = o2 2 A 71XV u]9- =8 Folth o] dhol §AkY o] &S H3 F=FE
St E, HEA 9 Z2 JAFTFEREES Y 49T 5 715y ¢8-S dellsta, WAoo 22 374
A &2 OlEE A= T o9 olskshd, AEIs Y FAE o)t Uth % 4 CE 3ok AW
e ST LR Q% o]F AR Aw, FAAHd ok FEHE P, FHste 7| FHst o=
HT I FFo] Fdashes AAolg. oo WA AdFe HAaE 3E3 A 20189 FAHLE WA
HAEAEE X3, 20199 FE AA7MA Ao A4 &3] digh ZYEPo] 35 o &
owoﬂfﬂb FAE S AR E wWAol x%%izfﬂ FEAS ASsT, gdS FHaJEH] FBAE S

Akt Auigole] 8 24 A7IL 59~997HA] 53 a3t WA HEEE Tl &4 AWl
2019»3 6370 A, 2020»1 237H A, 20213 7347Hx11 20223 54070 A, 2023'd 1730 A 2 &l= ATt 374
AFY e = H3lo| upg} JEFS v Aoz LA &‘SLU% A7FA A g7t 71 Bl

273 2021 7€ 9] oH* 22§ B £ 262C~273CE FAHATE Aol 238
T Wrtopyel A B Gl R, 24 g @800 9Fe e AoR ARIHMAT AT
5L, sl 74 AT 592 Bl 2715 shlaL, olell meh g WRFE JeHAdT. 24 A3 74
F gL REe 2019Lﬂ 185‘ﬂ.“?_} , 20201 1,38 '@HUJ%, 20213 536.64 J% 2022 256,89 THEC] T
20 Lk gstath. Ao &LdEd B8]l 3he] dae
%! oH H AR Bl o] FANUFF 24HEE % Pt o, Ayl BFEe
£33 Heol= t}?-r_% AW S frelshe frolael Zlse] AstH o, BelFEe S4E A8 =
o a&Adol Fasl A& Adee FEL 7 UG B APF] L& 243t FAYE
=] o 5
Ul

o]

j‘é

F

J

LI
=
4
A
Ehl
rulo

12=
T
N
A3 A3, ax7|Eig 7)o HaF &dE0] w2 ZoE FHNeH, di wet £43 A3
t o g

BAIZ IR ARG AEo) BA ST
=

T2 =Y 2 o= 7IAIA ZAVE MaE A8 e B 2% AT AEHQL ojx9] Aol
8 Zlog AdHY
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0-13

Lugol’s lodine Solution Z7I & & 7|2t0]| G2 =R 3 240| M|E BI] Big}

443, 51, a5, 96l &C

o gerEuety YsdEs a3 A
Z A Hole] duA] 38 9 &4 &3-S Fefshr] fsiAe 13 LA ]%%% =9 A=
z/\}ﬂ. L&A o|t) kst 7|9 RS Zte AEZZg g EQ) /‘3% & (biomass)S g Fs}tstr] A=
28kl AL F-3](biovolume) &4 ©] 23} Ay A4 S 2/ BEUEHH S AlZ dE2T ZAL

o) %17 glof A FEYLE 4
2de =7 wUHIE 96 +1d
AEE 30| Yol Ao w%
R3E ety ofgith B Aot

Wahoel A7 9l sheba) AE BaEslel S40) Basteh
YAE ARE £ 20T §902 1Y F BEH, 1y
189 N5 Ax E9E SAHA =HWA Nﬂ] XPOﬂ gl o] Al

S7}o A WIEHA &8 o}u} 717 9 78 527/ 25 Eudorina

kﬂ ﬂﬂﬂ
o
i o
rulm u)

spp., Dictyosphaerium spp.& o2 —,—% Qe SN HUISH & HE J|7IER /"]]J- 715 A8t
718kt mdo wa} Al R E ALl om Al l"iir'—] et S ST w3 14" AR

24 ABE A o] AL 32 BUT S Sl A RS 24 O 525 o6 2n
22 805 §9 A7l F AABS AE Rt BAYOE Folv)d ol g Mol Ao vyt
A gt Bluste]l 5 20 &9 31 A5 AEZ Fa7} 22.8-259%7HA] A oem, HE 7|
24 BT Al B97E A 243~54.7% ToE HASH T Eudorina spp.d B¢ FE 118 7TEA A,
Dictyosphaerium spp.2] 74-¢ F& 14 A% M E97t A ZASATH 2 dFolA 258 kA
AARAANA HEF 250 WA 2R AEFE AH 1Y Sl - Ue Aoz AgH,

» W MK E-mail: parkhknier@korea.kr
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WG MM BUETY 220t AFA15S LEot 3H W ThAIY A0S 2 IHY

7| F1iske] ThEsteh EASEE Qlsl sk kgl tie MAA ejef Faido] FUIskaL Sl =
AA 7ol BEE o 240 et AR MstE getd ¢ s s RUEE AR7F S H
Aol T FEEE ST Hort vk voprt A ] WA oA AFFE o Fo] Thsd B RUE Y
ARERE AAZ 2874 dgE AT §FS === © U —rﬁﬂ «V\Pﬂ A AA=TE &go] 7hsst
o B dFdAE s = AA RUEE HelHe F85E Suisteta AAA sk 284 deE
AQstr] fgF e 71 2 A 2 E A Ststaal gk AlA H ol o A RIM S| W AskE ASA] 5
BG4 AAIE dlolElE A Elsl7] 9138 SAITS(Self-Attention based imputation for time series)E 283101,
71E 4 SAHAYEE T?‘QQ A AFA 5 71k 2dE o] SAIE /Adst7] 9138 ST-GRAT(spatio-temporal graph
attention network)E ol v x|3te] A A S ZH YT E M SAITSE HE 55 =24
ol 49 dolH e W At G EE 5"‘0}‘3% ST-GRAT+= AdHE ¢ AAYE A5E dgutro}
BEUH Y AHES A (node), A 1+ AAAEE AA(edge)E FAFA st F7HAQ AAAL S T4,
o Aol gk A AS5S TR At =g Al He4e 345 Fekr 71 flxlﬂ
AN FAAFSZAY A ANA 20208 F-E 202203 FHE AZE &9 ZUEE HolEHE &83 TOC
2 F229a OgAH FA dSAATLE TREH 48AT F FA 9 55 HEJC. SAITS‘: HTo
*5 AAEYE ST3HA ZFIE 10~40% LA S 3l 0.83~0.97 RMSE = 0.76~6.60mg/Lo] -3 Het
**~~ YetRth o] 3 mdddE o AAES &85t /MEE ST-GRATS 5713t 5 TOCO W)
NSE 0.37~0.80, RMSE = 0.37~1.55mg/L, S 2 ZZacll thall NSE 0.37~0.76, RMSE = 2.32~17.51 mg/m*e] $-3F
A2 Uit B dFo A= MAAHQ s EFA AT o] AA mUEHY 89 Akd
98y 431]01042/] =2 28455 Yehdad

» WAMXXL E-mail: ykcha@uos.ac.kr
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C Mef2 el 24-25
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SUUHA (Micropterus salmoides) R4 2 SAHE H$2[2] ofF el 7

AP-19

b 2ot ool R A Of MIEf

£0{2H(Gobiidae) 0{2e} SAl2|2HOdontobutidae) 0172 SdS

23| MP1 27212, MISHEEL BOLD?, &
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AL

Q710K HEIR| Rhynchocypris semotilus (Pisces: Cyprinidae)2| AY

2, Y

=
=)

'

[AF Ol 22| MZ|
e MA HO{(Oncorhynchus keta) 012 E2t

39
=]

=ZA
T
oo

HZ2|7|01F D|EZIN Cobitis choii (Pisces: Cobitidae)2| 2X

OFOFL|

1

EP JHX|=/2XHYEY

DP-26
EP-27
EP-29

|AF O[HO| 2 HEH A 114

Alg

\is

2

Z 24 &9 Microcystis

Mo
Seung-Been HeoP', Donghyun Hong', Jeong-Soo Gim', Kanghui Kim', Hyunbin Jo'?, Gea-Jae Joo'

Morphological responses of Zacco Koreanus to anthropogenic fragmentation

'Department of Integrated Biological Science, Pusan National University
%|Institute for Environment and Energy, Pusan National University

Lis

EP-30
EP-32

EP-31

okl

33

FP-34
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FP-36 =7 517 ZAMO[MIZE2| Diving-PAMO]| 2|3t st E4
Y™, 515

FP-37  BIAES S8 MEf@2E 2270 2o|W HASY oot
HBE, Y, 08B!, UL, AYS', NS

FP-38  SHH MAEZO| T2 0lF 27 Y Uy wg
AP, shHje
NS StF S
FP-39 Responses of fish population structure to estuary re-opening in estuarine ecosystems

Jeong-Soo Gim®', Donghyun Hong', Hyunhee Son', Yerim Lee', Gea-Jae Joo' and Hyunbin Jo<'-?

'Department of Integrated Biological Science, Pusan National University

?|nstitute for Environment and Energy, Pusan National University

GP MENAIYE] X SSUEi(Zal/EH)

GP-40 UV-C A0 2|8t Microcystis aeruginosa (Cyanobacteria)2] MIZ At LU JHAIZ M2F oA &}
2|5Hgre, A2k, 0|3 s?

[e:]
(=
'ChPCHE Ay arstat, ‘oiosty ME st

HP-42 The application of mixing model for fish trophic level(TL) estimation using stable isotope analysis
Dae-Hee Lee®, Hye-Ji Oh, Yerim Choi, Kwang-Hyeon Chang®
Department of Environmental Science and Engineering, Kyung Hee University

IP 7|E}

IP-43 New record of two non-native Sternotherus turtles in the wild of South Korea
Hae-jun Baek®'?, Minjeong Seok? Jongwon Song?, Su-Hwan Kim®
'Conservation Genome Resources Bank for Korean Wildlife (CGRB) and Research Institute for Veterinary Science
College of Veterinary Medicine, Seoul National University
ZInvasive Alien Species Team, Bureau of Conservation Research, National Institute of Ecology

P-44 eSOl G2 AHY = ASEYIAEY v

=

LY, ZAA, OB, Yot

IP-45 = OHA 2] SAAE 22
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FHEA

M2E MRl gy U
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g4 EURY HME RIZRE F7|E

IP-49

_;Lc1,3
—
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~0

=R
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r
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(Water Quality Improvement in a small lake Using Natural Mineral Zeolite)
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DI27M Procambrus clarkii®] ZLH *YERA| G L 2] g0t

=7 = 20189 Ay A4 Aol ERlE o, 20199 AT BEE A H o
/e H AL e B FIM = ol & AHH R AA-HASH] 213 AT 7o) asiH, o5 fle|M =
vl=7hA o] e 54 5 ARA S ol ik AE A3 EofoF gk ofel 2023 1~124<] 1'd 5k
o= 7bA e S0 tid AT7-E ARt AT sTAe 4F JEI) T4 AAY B FAFEE
d, M 878 B4, AT B9 4, B B Al &4, F7F b AW AR, Held 2AF B
Aphanomyces astad A && AT AL A3 vl=7bA7F M A shs 42 WA Gkt FHA 9 9
AR T FARE S-S Holuh, AeAY FA A W §EATEE Hols o] FlHIH 234
ZA A ElE vl A= F 335970 A 011, o] Alo] 2,12270 A, 2lo] 8467 Al Hl < AN AT
HeZRAZ &AH A, ARIE 1042 FHo] SASHA Sdsith €8 LT 6dol 127570 = 714
weton, 7dol= Arte] FFoz AL ARE T dF A A3 A E] = sk s wigst
93 obel, 21 &) ] FollA dFo] FAAFJA, A ] A 2L 1 o7t Lt A FAHAUTH
4dFE sl F2 2o A FHLFOE of om AEE Aof, =Fo|u Al A& & $-#7F At
F-ATBANE 7S bEke] 3128 ¢ A S 7T 5 ATk T4 BERE AMEUE
4558 3% 44 115 253} 39F0] S on, $HFTE ARsFFHoIH, o+ HTL SA A
A astad A& A3 FHE A odgkot, Aphanomyces sp.= FIE AT BT AR A AAE HiE O R
ol=7EA 7Y Sl Al MR el shepsta, Rk F SAC wE Z3H A e FHE
T der, A5 HA Fes ot vlmvHAR A AEA A E Had 5 9o
» BMXXE E-mail: aquatic@nie.re.kr
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YYLHH 512 o244 AU HBEQY71Z 1| 2 Y7 ol(Lethenteron japonicus)®)
AHHJE bSOl Bt

1 2 ol . 1 1 A St 1
ARAP!, 27122, A2, s, e, 48, ZA7
'FAIS|AL YTIHHER QI @, 2OrQFChSt I BH0f| LA 2| Z 5t

O,

FFgi e e A o] 73 A Ad o] (Lethenteron japonicus)e] A E] AFEe) S ZAFS] 918
, A8, 7HS 33]o] AA ZARSATE HA 2AIRE EF F 85 93 19F 439704 9 01 7P AR Ao,

=

FHZL 9/NA, U IFTHEE 2141% 5 A %Loi(Tribolodon hakonensis)§1 2.1, o} F-2 61704, & oh
THE 39%E LA gk E’l%@.ﬂﬂc(Trldentlger brevispinis)o] A th. HA RS F 4_—‘:r 97N =
1g¢l A=, 7FA| a27](Pungitius sinensis), $ 7H(Cottus hangiongensis) = 2tz 3571 A, 157H A, 1470 A
7t & Odﬂoioﬂﬂ A= 13 (F), 7“]5_’719} TN 33 X* Z*VVMW A} B 2AIZE
o= 7ol AAdE AFa s ol JJrZLQOiOU%, st A Ty Foll ol ek koA
8~107Hiﬂ 7V A EE FEE Ao 4 EsS Ao 734_*3%‘0%91 /&F/Pﬁg T2 AFlo] FEFolE ol &Sl
=9 H’“OP F7o] A FFol fli“‘"— 1 A E 43l R SE “:‘Lo}fq A= 3F AT
ol] gt Ak Foll FosteE Ao 9 XV“’ oF 25~40 cmRA L, 4 ‘?:‘rzbl T2 9F 20~50 cm, *P‘D“rxob]
S TR AZME0%) T H2 ZEH(B0%) B F EG60%)E ol Foi A AU B %Lrﬂﬂx] A= B xA}

Al 7ol ol eloll = gof o] Abgho] BAHY AL, 2 Al7] Ao](Oncorhynchus keta)o] 210171 L4 iﬂﬁﬂ%‘x
o, 7he ZAAE AFE F HARRE do7t AL Ao o] AFH Zoew Hol Ak 9
st o ® A4ete 4dHd ol {o T AR 9 HIET| A E A FEY F& AAAEA F71H
BEUEE 9 AR BRSE 93 tifsgoe] 83 Aow ATHATh

» WAXX}E E-mail: jgkim0909@jbnu.ac.kr

F0|R|% AYEEM0l M O] MA7|Z 22 Bt

E—E;’dm 0| =¢? 7IAO:|2 Bh| 2412

'Se30En SFSe ‘g3 et &

® A7E AR 7R A AAE =g o R HAAVIES wgste] 75E B viwdel
% TPV} ARIIEE AEsted 20239 5Uol AFEAE AA St o =S Hrtskn sl X
HAar 8 oojx 2AR= AulelM AFAR(FE AR Feted o sHe] T SR AAE
ol oj=e] A E vl HoAAL, B 24 A A A HolH FHLE olFAEA A 2R
NEe o WAZAEE A4 - 2ABAE ZADA T ANHAL] Hno] AT W 1187,
A& 2ME YEMG T, o592 X &L 27%E A B (15%)E0= =4 YElGoH, o5 AA&9]
A9 16% vl W kg BT 57 ool olEsh AXR A FHOE o ErEWIE wEH et
BV A3y 3709 s FEHoR AT, ET FEIAM ] HTt B ‘/}F/P/er AT} AL 5 e
wol Bo) 55 BasHo) 01+7} Al & skA Feta lglen, e R 2 AdE] U8
Agrol] wEe] ETE Ao vrop YL oIS False B AT oY EAHE
z5p7] AN Esle) F °lE=F st ok el 4 % skl ko] o] WAy RtE

o B R A m g RIS AS B Bl ol Aol e 4]

Basigon, 270 At B4 AEL Fol HUHES 2ejol g FRE o SPRE AA e

Ao) A Sow ek S o E e oo 25 AR aeo e AT 3

Q1ojo] wal ARolth. mebA, ok X F A%H BUHDLE AT AF A2 AAT 2L

W ASE B ZEE AR Fas AT G 0 A 4 el B 4 Ak AL
= Faqel 9% % FRE B A5 ATE 7 Are s Ao Ronn East

» MK E-mail: pjc1963@kumoh.ac.kr
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UaH SRR T2 HO| ERDE Y Y% HAIF 2AAYO| 0121 FY

2 ATE U SR 7YY F82< &9 2 A E A& 7 A5E MR oE IFS §33)
sta, 7 258 2 543 EXT) E(land cover) 2 43 SH(hydromorphology) ¥ 4=2}2] #AA S 44319

1l

A AR B ST T 147 TaolA 2 A AR 2022 49 8ol 259 AS FEAS
2311, o] & Hl" o2 AlS2Z R (cluster analysis)= B3 152 F83) skt Ul 2t
S99 FY IFCE UE F ANeH, OF 204 FAH R FHo] X &, =
Hol= Ao 2 YeRt F33td O5FE EXIE 9 £33 Wy Aol YA E4HEA (one-way
analysis of variance)= ©|-83to] FasIATH I A, Fdo] FA 2 IF 2004 AR AR
AZFAE ] vlgo] i 49 IEVF BFE AOE YEROoH, OF 194 = AFEA G Y v &7 549
I=7F =2 ASE YERT FYu| s zpo|7t EAlste 38 M 4 A5 #AE st
3l =3 qt =29 FIEA] (spearman’s rank correlation) S 3 A, FAAY 9 ARG L 4
(Si0,), T Z(secchi depth), 844 (dissolved oxygen)E A 2]+ TN, TP, COD 5 thH-&2] 2 A&
Ak o FBAAE Ho EXIE ME 549 74 3 EAS F vgd = ASE Btk
2 AFoA et WFH AR F 9o A EAQY 38 EAY RS 549 A&ZQI
el 9 BAE 9% 712400 A5E E8E F US FHoE AsdHTh

» WAXXt E-mail: seungheo@korea.kr
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1 15 2 53 1
9ESER, Ol e, gals, U=, Uil g

o 1] I
R SHATIITY, IS D BB AT, TR D 4202}

i
ox
it
STRT
o
ol
oX
i)
]
s
Mo
ol
oY J

= AR BT 24 O3 907 A T30 EA4E U E YA ALl 3% TEA
TAEA A 2AF (2022), A7l 71 Tk AAE W8S St A 307 E4(’H 870 %
1N, 274 670, D4k - AR 571 A 20223 49 FH 2023 3%77}7(] AAEE
Y AF AHEE HAZH AEEHIE A 54 R wet &35 17
NEZ 370 AHS 44 2ARI T 24 AR S HEEdaEd) 29 934
A A B A 28l water.nier.gokr) X oA ZALE F3AT ZAVT T HES
641F0] STsIATH FATT= HYTANA 51F0E 71 AR, 01]”7(1 Oﬂfﬂ 052 71 wkoh
MELUEE G554 169 cellymLE 7 Wk, 7HE 5 o)A 285,293 cellssmL = 7]'753 =T ERTE
ZA AFo A= 2T, FEF, SZ2FVF TR EY EFTE I o BRI HA =4 T59
79%% AA 3R, B AELEL] 98%E AR 8 S4AE°] ek RDA (redundancy analysis)
Aol A, HESFTAEY AFE I Hte 714 E o384 SAIAEY HAAQ] FFES e e
2 IIHAH

» BAXXE E-mail: micow1022@korea.kr
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Felve shalel SaEA ASAe B el We JHR B4 4 SHF BE SuAene)
QBY FACUH ABOITE AN, 715& D AFPREW, AT 59 AL AAE F 240
A Q54 Sk Bas ol et 017d B AL Adon LA A% 24 9 9)

¥ A% 24 7P} ol FolA T Yok @A S
S 24 AAE F7 AT U7 AEHE 2T O B B AAL A, G 215

WA PRSI £4UA 444 37 5§ AAE NRe 3.9 g 884 27 AAE 5
oz TEHo QA4S B84 FH| Auol Basi web 97 Aol S5AlA 24 5o
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52 0|7|122 Difflugia biwae?t Difflugia mulanensis ©|
S5 2H £ S ol Yel £

ki

EEHIAE BRTAA dAEE0] 7HAE F840] EolE ETE, obF ofxlote] A FE &7
ATE B3 #Holth {2 ofvnlFoll 4351 Difflugia 42 @t A28 AAdsta, 429
FHE dAEEolY. dA71A Difflugia biwaes ¥ 22| Biwa oA LA EF AL Difflugia
st 79 Mulan S5 A Y RuEQlom FudAs BiaE A o H T a7l Al
AR AT webd B AFoM = FE el 20173 FE 2022 d71#] 6:d3E Difflugia 42 &3 d 33}
A 545 A G oA Rud T3] f323 #EAdE AESIAT T 4] 5 &
EUERE ANEE AF, 22294 14 $ Jv|F o2 MALE 9 e 2715 BA48AT F
54 FEHE F UPEG Y Ug 2o Z A& 7HA 1 9o, Difflugia biwaes W58 ¥
Zl Witz o g WS 71211 9l 01} Difflugia mulanensise= dFole] Rk HEjel 2 Wz o g Ho)
E4 & 7tk A} 713 F Difflugia biwae®] 73-¢- % 5,448 /WA 9] oF 98.3%7F 79 FE 10€ ] ¢ 5
Difflugia mulanensisi= % 8,373 7NA1S] <F 93.1%7F 6€5-E 10€0] HASHAL. F T =5 € 714
ol WA= eH, Bl &S A2 59.0%, 45.8%= UEMGTE H57e] 87 B 5 AFEEE FF3ARtR A
2] 571 HollA Difflugia biwae= °F 96.5%, Difflugia mulanensis= ©F 82.1%7} A=t} 8T} Frol| A
= F % EF ALY sFdA #AFEGoY, B AFNME A FlA AEEA A2 A9
ztolE BT dEA Difflugia biwaes F3 432 3ty HEH AoZ A o, fEyetaA=
=] [e)
[e]

il

g I, ofN o
fr 2ol [u

H

¢

FIE T ds5odA THAE] A 2A 9 Zpo|7t e
» W MK E-mail: parkhknier@korea.kr

250 WE Cuspidothrix issatschenkoi Q| 32| 79

AF-2G3=E QIg 7| FHIE FalldE2F S WI=rt S7beta o, iAol A3 Bad
IR Fallg2Fe 2MAGe R gitEa Q) o] F Cuspidothrix issatschenkoi= 3 Y& 7ol A LA A
11 anatoxin-a2] AJ4ko] AT wetd 545 WA= C. issatschenkoi o] 3 &4 71sA S 18
uf o] Fo] T4 EA moto] 4 Fasith B AFolA= C. issatschenkoi o] #H 2 F425S dolR 7]
s IEAolA C. issatschenkoi®] %Al F(NRERC-654)9} Wl =AF(NRERC- 660)2 H2339 1 C.
issatschenkoi 7} S A J W 7]13H6~11¥€)5te] % W9 (102~31.8C)E E3ste= 5719 25 27110, 20,
25, 30, 35C)ol A, G54 EFAFE o] &3 batch cultureS 53] HNZAF, S EE 58 AT
ST s BT 25 34 Aol Ry om, 5455 30T oA (2,357,000 cells - mL", 0.43day™),
HEAFE 20T ol A (1,936,250 cells - mL™, 0.41day”) 7Hd &2 A F4 &3 n|F2 &= 5 el At
ST AL2GB50)o A HIFAFE AL(10T)oA Ao S4ekA] X3tal, S4F= A=A SAEE
= W =5 o /1Y o vl = A 1,219,000 cells - mL'7bA] F718te] B oA E tiE 52
7FedE HAFAUT & ATE T3l deAdold £e3 C. issatschenkoi®] 3% S4 £ 20C~30T =
A= AT 2021 78 202213704 A G573 A C.issatschenkoi 7F 2@ A7I(6E~11€)9] 22
102~31.8C 2] WS BYon gl 2HL 20~30C oA FA=JA 1082 0]F 20T vk F=L0)
Me ZEA &% 2939 E A7 fARE 2345 BT

» WAMXXF E-mail: parkhknier@korea.kr
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oM, FAA 7k v e 4 3
metA], B AT G5 eE FdH i

gt g 8Rle] #AE Ao g PAE F8 4AS gt sy
AR EHH SR/ ol AXE 27) A (EHH(TPI), EHH2(TP2) L2 20153 oA 202337+
¥ 13] F7|2 FATTH 28T TS AR, £, pH, T2, THEA F olFEHE gl
3, A, T T AR5 A FHEH T FARAE T8 B4 A3 ST
o] HF L FEE= TPIolA 2.7 logCFU/100mL TP291 A 2.3 logCFU/100mLE e oW TP12] 739 20173 &
0] 3(2015~2017'3 H 1.8 logCFU/100mL, 2018~2023'd ¢ 3.1 logCFU/100mL), TP2E 20183 % ©] 3
(2015~2018d 1.2 logCFU/100mL, 2019~2023'd 1 3.1 logCFU/100mL) AN Ao LHAE7F S71gh
Aoz el =3k 5Y A7)0 BOD, COD, TOC, SS9+ &8 #f71Ed 9 Z7l= sttt AdE4
A3 BLANATTE F2, F2, 49, COD E TOCS A= 0.292~0.494 (p<0.01)2] HAZ 74
e o8] F9A Lol stHer FAHE ALRE Yyt AT A g A o2 A F 235 9

ool BE BAD Sk AX 1 Yok
A4 v AE BUA

ults
o\
N
| —
2

=T
EAANATT L8952 E7F AZI(TP1: 2018\, TP2: 2019\ 3)7} @5kar, A3 ¥ 73-$- A7 = LH =7}
F71he & F99 A dd §Y 54 wEt Bdd 295U 249 AoE FAHATH

AP-11
YEOIM 22 F2E U HY U PY 2 24
s’ 5&, 483, Y4EE, g E¢
IYSFVSY HELBEIAPA
GEZL gle] Be) o3 ol ARE FoRA, FEFIF FLRE Frbetr] ARste, o) £
7}A] s

Qith Ao #E2F dTe 9279 AT vd =EY, F2 SRl A, 353
=7 74 A7 Btk £ A7E 2016358 2022370K], GE7Fe] 87 B A M Fdshs
T8 TEFY ASNHE BE S8, 8, 714, o5 819 &S AT T8 TEF 65
(Stephanodiscus, Fragilaria, Synedra, Aulacoseira, Asterionella, Cyclotella)& A Elsle], AdE 3 A7 =
2 B A3 Sephanodiscus 4-& 7€, Fragilaria 43 Synedra 452 A-23} &, Aulacoseira 42 7129l
A8l 1, Cyclotella <52 AHH zpol7p A2 gtk 72 &9 Mx dxef 34 Wy 119 oA
AR, &, AeEFE QR £33 59 FABAE B2, Sephanodiscus &3 71 g o] =9k

AFAIZE] S, tlRE &3 oo AaAFAA oM, Ageonela 49| J#A o] 7H =Uth F2F[FIT M
HAA3H= A&, Sephanodiscus 452 4 72] YR el o FIk A AA 279 82.3%E AASFAARE,
shRol A dRel AdEtr o M= 39.7%SA T Fragilaria £ 4R/ St} )X bl A
2.5%, 379 AR} FdTAR P A 26.5%E YERY A - SHF HY 9 &9 Aol B
T8 FEFY FAve AdAHste mE s |t A, AFAZLe] dFE F= ASE e

» WHXX E-mail: parkhknier@korea.kr
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» AKX E-mail: yongsik@mmu.ac.kr

FAts = 4T sk Aol @3l FE Add FHET TS A3 AAE s F1981E) = <13
248 JdFEho|t) e 79 Ul B9 TAAZRE FYUHE vdddY ¢S ol e
Zo2 dHA on, TRl AAE S2BHET), FARMFE Akl Ao EF0] AAFo g4t
& Fdo] sy Ao BT o9 T Eﬂi}% FAH SR YA S FAseE FFS v
Ao AAHEg Jiso FAAYS ﬂ“ﬂ/ﬂ S-S Fofste Aol T8ty & 4 Utk B AT
oA = Oﬂ*¥§(8tA~C)°M ZA}H ARE o] g3l £ 9 AEZHIE FR o HES EAsdT. =
A= 20199 1€, 49, o At oH, 2 - 85t #8414, FUAF, AESIHIE AAE,
arj7z= 9 +31& ZA} ‘:‘“o}@‘t} 22 545 9 AH X Z AolE YERA] %3 AEH

HES B 84 E 23 Y 3¢S BHom, £ - A5 1+ H+ 0.5~2.8 mg/L 7<4C«1 aol &
UeRTh =3 o 5H<] 7€ B, CHH X1 o A W AAZ(Z 222, 3.60 mg/L)S &21d = AUt B
T ARHEAA 71 2 #S BYor, d82 4 e E A2 CHAEAA 71 =2 2 E UERTH
FIFAFE AFHAA M =2 #S el o, CHHOZ 45 Tadte FHAE Bt AE3H
TE A F =3 AFHAA =2 7S et om, Aol #AIglo] nano-size”} A A TS BT
AEEFFIE L HARE F27o] Ao, A5Hd e F27, 53] Microcydtis sp.7F -4 3t=
Ao Z FREUT

» WAXXE E-mail: yongsik@mmu.ac.kr
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54 27 Y 9 29 XL FSEYIE 2U 5P 24 F7t

zlo@P', 28", 28|2|", O|chs|", HE 52, BhAGI?, M0|FG°, A
'Z5|thEtn B A2 8 IHEnt
2ZA|5| At 0 22| M3
3ugsEY KA
FFAEL A U 2 FE S8 A4 G 0 o) GUD DL 9% DY 8o Hete]
MAZe] WA Weis] B o5 AATe 24T AAFE Tao 2L A AeA volA
JnzRY seshe 87 Wste] Fag ABHH AwzA ALE & U £3 FEEIAELS off

Ao} Aol Fad #olgl

73
dol HEEFAE] HARHN =72 MATE =d5h7] vl &7 st

0E sEEdde o =
o =

o
4 % A Wske SaAEA Mol 434 8 S WalE FEs
P4 S 4R o AR 108 FHdon 2ofT

Ac}. neby] FEEYIE) =312 & E A
HEASE B8 F Atk B AFANAE 24 54 W 28 52 F £4 4ol Bag o T4
=4 AS Ayes 4 AY +4 2 £ pEgaE 2AE ANNG S48 SEEIAE 24
23 AT AEE BASN, B4% 27 TS 2UFL NwAAT B, BLHE AT FEE
SoE AR 480k Aol B8 A5 HATAG, A A 4 5 BEEIAE DA A
EE BAE HAA R e SLE WTAL BUANY, SEEYLE S0 14 v shE
YFAE, 7H e Bht QHAFAL Gehgth B3 0o wek AA S gasts A4 A5
d0] /14 e e AL BAH] ol FUT 2 AE Yehigrh B aradE
7 Ase 2RS4 Aolg BR8] BAS BANL, £8 AFA0) AE b BAALE

i

b o,
ATE FAFABY AL BRNZE2ANYY AAE ol FYHASU T

» WAMXXF E-mail: chang38@khu.ac.kr
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o] B A Lt BHEE AT o3 A ], A5 g A7 T2 18 o] ghom
AXAE NP FHFs= TRH dHE dHdA A7) v v Fsith A3 Eo Aete 234 AANES
20 cm & 11 o9 Zlolol A AAetE o R 4 A o, HANHAE F A Hlws S
f YA s3] Hlgo] wol AAsteE AEES A7|7F vl&sith. webA FHHAABEHA W AAES
AAE flsted ZAAE I AFAY FFo g FE37F Dasith £ A= 2022, 202300 3+,
S5, 94 A9 Z]” oAAx MY BHES U7 7.5 cm Brinkurst core2 ZAMS Pt /‘]‘:(O~2
cm, 2~4 cm, 4~6 cm, 6~10 cm, 10~15 cm, 15~20 cm)E TE3}] A NIFFHFFTES AN oH,
AEA L] F=(1.0 mm, 0.5 mm, 0.2 mm)°l] W2 A EA TS FHES E43GT HAE A7 A2oAdFE
A= 7H><ﬂ%ll£7} ZastAet ol T 4th FE A9 Bl Qe Ao E A FH5E
F(Annelida)= 6 cmo]8+e] Zojoll A AA 2] 69%, 15~20 cn®] ZololAdE= AAY 5%7} ATt 2uTF
(Chironomidae)= 6 cm ©]3}2e] Zlojoll A AA 2] 61%, 15~20 ecn®] ZololAd= AA 2 8%7 =AU
ol E uf ZmF{UF AAFolHth 4k 7ol tigk Yol & A= %%HE} APYFEF= 1 mn
T ASA FHEC] 32%, 05 mm FFANA Y] FHEL 74%ATh ZHTRE 1 mm 3352 ASA 3L
43%, 0.5 mm F=ol A FHEL 81% AT A FAE - T 1A AL A & o}t ERHABA 2H
o AESAY SFAAY ARA T2 1 mE A Aok Ty FHE AHEte vAad Z2nTR
9 3P F =77 A e HANHAE R AHEste e FAES o s dddn). oS 24342
H g AlE EHE] ZANA 15~20 em7bA] A A4 ﬂ%ﬁé—?‘ﬁx%% | 2d3te 20 R Hol HHE9]
ZAAEE 20 em, ASH Y 2L HA 02 mE A= o] AAF Aow AgHT) A wat HWaprh
7] W&ol By g ZA}Z}Eg g Hsto] ZA ‘%‘3011 g Vs FUIE HAES a7t
#* B A= S a | ed FAHA AR 1 7SS ARA[FAA S 0 202200305000612] 2] Y-S
ko, o]ef e Ao 7::”\}5%14‘:}.

» BMXXE E-mail: dskong@kgu.ac.kr
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AR 2, Z2xd)o] A3 ol F - Fobstdtt 2022\ 3€3E 20239 RY7MA £E S YR B39
om, 82449 107 AR A& SHSIH. o7 2Ae A Ul AL E B2V v kg F4
2 FA AT, 2 EAAY gEZQ FIFEA FRAY FEE HF 208 w/Lollon, FHAE
B 2,060 1g/L, FEEF.a= FHHF 150 w/LE JEN} 2% 9 AE|E HriE ot &8 A7
OF -390 9, FL H 251 pg/Lol o, FHAE Hit 2270 ug/L, FE2EZH-a+= H 165 pg/LE
S X5 B NP @]9 B9 XL Ht 13, B 8 APXE 25, AW 42 BA 5 o], APX]xTt
A&A NP AFH| 7} 178 273+ ) A 3H(Phosphorus Limitation) 0.2 -2 & At} &F4+24DO)el gk
&=7 A3 $IXE HF 6.50 mg/ll, FE= H 8.85 mg/L, AHAEE B 4.64 mg/L, ZAHLS HF
A8 mg/LE SRlE o] Bx o Pt §FA4A 7H B3, AAZE 7S @tk R4 (DO 2mg/L W RH
H &L BE 24 SAdE wl$ Egor, A s 62 AFoZ v =4 YEtgH. ofFe &
103} 245 7379MA7F AR EH A oW, $HFS FHIFHE 30%] 70, o}l F-HFTL JUTHE 25%
T E Ueyt WAdE E4439 WAZTY AT vl &0l 8% e AAEH o, WITHEL ERlEA|
&ith AAde BXAs J2Fo] fAS HlE&o] oF N%E RS AASIF oW, S241F2 23%, FAF
< 5%2 FAH AT

» W AKX E-mail: bdy@eco-net.co kr

AP-17
HIOIAIt HIEQIIE O| 83 BAIEU R0 7|5 ER2 Y
SAEUA L0 YYL 02 82 2N
2232, 051", AAF

—
"HEfotR R, TS F HOHO| B |0 MIE

rR o Hlr ol

o5 I

[*))

B dTe FHEERY 7548 77 9F S VA e 4 ¢ olFgsty gjlEs glsty d3E S
Hrretr] st FaE AT EHR] BAES st A= 4 §9 W FREER A3 @2 sk
Z HF 1570 & A5k 202193 2022d B3 TS F 43] Z2AE ISR, 72 FEGE
9 BAREus 238 o83t HojA¢ YEYIAE o] &3 XS 1Pt 1 A 5AH BEUF
TR FFAFol vld] EHQ 8200 F ¥ FEFE B AoE ERIHAT E3] Loy &, &9
2o 55 Ao ugs Aow IRIFHAL UAAd EEF THY S dadoly A ERE A9
e 8Qlef il wizst Ao =2 FRIH 53] s 2 AAEERld F ] 9FS A e
AoZ ENHY FAdUAH ELF AL A EXo] g vig Aoz IRIFHAY B3] IFEF
Z AakEI ] o] 7H w2 Ao E UEIRTH HFHOE A 75 d ERT T RYEE =27
U EERe vl BRELRF A3 9FS VA= AR IRIFHNL, 53] dYAE T A4 A
Aol =& o2 AL, £ 512 EFolv 31 Fxo vl3) b 979 o] &3 o]
S BHS AAV A= Aoz BEXFEAY. olE F3) s 7 2921 sk U o]3EH 2l
st FAETF A4 W3 S vn BT A9 sk deEetel] R 8320 HRE AT
Aoz FIdHT}

v
K

XXt E-mail: hyeonjin9981@naver.com
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20244 B=5ts4ets| S st R3]

Gl = AsEe] 43 A2 YEs o RMSE A3 Al

20078 2) 227t YA 55 28t Ha 97 Alede 3002 Aot & 54 Ha3E Sl 95 d

1, H5 F& 34, RMSE 59 T4 #4de AA A%

B F15FE AR-qFEToR AEech L5

T2 FRES Breke A2 2ARAR] Aol

Hlasklth o % sY AFE BAHUAL, RMSE A3} 4828 YA vike] At a&

T, AR 2AIA S o ol Axde] vl FEHUTE TRl 81%E &8 BHET}E wokxl o=

Uehnth dedos & 1 A28 ztolstd TDIE SMYES MRS HdE71E9] &80 FE3

7bsst, TDIO| tigh @74 AL Stug vkt A3 A 3 u 80 Tofst A elA v 483 a5
Z2a%0] E Zo= Judnh

» wAXX}E E-mail: seoungmin3162@gmail.com

AUuHA (Micropterus salmoides) S0 L}2 UL 2{42|9|
O3 MYEHA| R By}

1A ZFolgtd T

r o
E i
Bl

Ho

ol

=

.

1 1 1 5 1 =712 3 2 =3 =2 =
ddlP, da2, @1, 2[HE, 2824, 2(0|E°, 4Hs]°, dddd, dse
'BROSD YS DI, F3IThetn SEBSD}, ARSI FHO| 2 0f MEf

Iu
0
=
N
Ir
N
)
o,
T
>
v
o
>
0
o
ut
r o
ol
2
Ju
o\
N
N
B
%e,

AEA T2 Hstse] EAE ofrlste ol
Al AEHA 1@ AEZ Ao Ut B dAFdAs Sl 23 OE o/ #st o F AHA
Y2 FULE Qg 7] A W3tE gotstnal sttt o/ A 7=
HsLE 8137 fI8) 2021 425 20239 8L71A] FX4F AFAE GO E oFE AP o
22 FAAHE 71F 02 o FAFHZFRE, Length-weight Relationship(LWR), I W=7} ¢F4 599
25 o] &3 Holwat AR HEAH L BA3IAY o7 BAY 24 AFEA o MAsts Joj
A Fo AUNFHEE TA2(78%—9%) AL LWREA oA Foje} g0l 3 7|AFHke] F713te
A2 oz AR Yl 3 Bt EXoA = FY A - & 71713k MsteE YEhA
ool ZUul2e] FYUoE AT FAHAHA FF AT 4= glith Holw EAo A= ZYu 2] f-4zo)
71 Zdelol f1Aetd SR vl FAF SEGATE stk o, B0l ek Bolo YAl S
2 fFY A -3 25 2 A7) g =3 282§ F 359 AHAYNEA L 4 B HsEd oY
| &3tk 29 F9 27]dE o/ AEAd & FFS
X2 gkom A7|ztel| A FAAR] FEFS el & Ak wakA] gl FA A SPul =9k 2
AEA wdFoly o]dF, AFEe] Fdol & 735 Z71° A& vtdstE o] YA W S¢S
H 43} sh=d wg Fostty AddETh

» WX} E-mail: jangmino@kongju.ac.kr
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Y= 0{1H(Gobiidae) 0122t SAI2|2H(Odontobutidae) 0122 9YG53 bl

25|APT 2AFRI2, MISHEEL BOLD?, &2, 2|HeH? Q2?2 AZ3|! 20152
'ZROStY MENKD}, CZROStn MENKS}

AR FY95HL A7 IFHE TS AMAA I olF 58S YERH, o]= o/ BXE AHA=
23 gRlojB & & o] {9 Y S Hrists A7 A&H o7 Hesith B AT it 1f/F
QA HEAYG AF NEAALSH Yo, AT ofF FARIS dE55AE e §9%58 S vluste] Fhke
o mE 2ol & 2 YPn). AP AHEE oFE By S, UL o] &5ty AR oH, A
T AP o)lFst] WA, A, FAE SAHSIL 25C 2HA AFAUL EAANAY I F, H95H9S5H
7](Loligo®System)E ©] &3 F958 S SAHSIL F52 SV M2 o7 34 #49 £ dAFIS5
E(Uai)® Ui S A0 whe} Uie ghel AZA RIS E(TLsH)E A&3kath 23 23 9 Uy hms') S
WEAALE 0.7740.11, 2o 1.3440.10, SA2] 0.43+0.08, =5 AL 04440.102 SAHHJ oW, AAhn| <

5
S(TLsHE UEAALSE 10.82+2.83, Lo 27.10+5.34, SAHE] 4.43+1.18, =5 A E] 4.74+1.712 2EH A0
Futo] e BEFH ofFe Futo] flv AR o FET Bt Uyt A NHIE =7 4] YESTh
2 A3 AH A w50l o] {F= FHHE o] &3t = A4 F 7 Wi 5ol =4 X4
Ao ATEHM, FS ofFo FITEE SHD W, 5o AZL 5 Ae 84 E 1o A3+
SETE GrlslofF & Ao E AlEHT o] FYeE ST o]FY B 9 A A g 7|2AEE
&89 T Ao, ofF FuUo] AAEh= o7 T E HEIL ¥ o Fo] 95

kr

-z o
Iy
o
2
it
f
v}
5

7 288 Ao =E AdHAT,
WHMXXL E-mail: jangmino@kongju.ac.

W o gt off
N

AP-21

PIT telemetryE 0|2%t =527 (Pseudobagrus koreanus)@ MA2 E% &4

= EP, i, BEY, 218, MISHEEL BOLD, #2l=¢

ofF AAA EA AT tid AT A EA4S aod

A RE A g3t} PIT(Passive integrated transponder) telemetry= U/ o152 43+
T ol 5B 7ol E&H oty B AT PIT telemetry ®'H-S AHE-3te] 11

SBAFA, 5 BT olFHE S At AAH EAS fofstdth A7+ 2023 3€ 5 9971
=74 AR e SN TR T, FE A S, B, dAEE o] &3t F 1377
AE AF3AT. AJNA = A A A& (mm), AF(mm), AS(ges AF & AA44 F&& &3l PIT
tagS B2 AYstaoen A+AH" U HF/3IATE PIT tag A 7WA S-S Reader(HPR Plus Reader, Biomark)
o]l Portable Antenna(BP Plus Portable Antenna, Biomark)E 23] TR Z F231H o, F 293](F 2983],
8SMA AN AT WA AN FHOERE AL, 74, 15, TAE A9 AAAHE 5=
E9 A5 &S VIS AA MAES A wet 4l JFoesE RSt EAS A H
ol F AT = 104.3(x79.0)mE YUEFS o™, M3 o] A Alolol= AT FAE A A h(p>0.05).
MAEo] ZAAH Hd 4L 38518.0)em, He F4-2 030.1)m - s'GoH, ZAAH HAA =5AIN Foll A
71%7F A& R &5 FIHA A HAT. AT A2 A EZFA 2 753 TAF Aole glEA
A THP>0.05). FAMNAE T 98.3%7F A2, sutE 2 vielol A A= om, 7H2] Aol MAAZ
FRlE =9 A7]&= 84.0~8,798.9cm™7HA] thekatith = AN & WA TAHORE fod #AVL
FEAEFH W (p<0.05), Aol F4F 4 & Eoll A4t AS &2U3A T Home range 7]+ 43
ol AAE MAES Foz AAAH H HAAZE A4ste w50zl WA Z A Hit 3362:3122)m’
2 UEgt ol& w5 AN B E AAAEFS YRS AgdT tiv] o §We A5 S 7=
AL ou|gt), £ ATE 53l w5 e 25 Ul & 29 S AXAHEN dEske AEFS Estd e
H, 7534 29 F57F =AY AAA Slol Fad afle g AdHT

» WAMXXt E-mail: jangmino@kongju.ac.kr
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o
H
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r

=1 APl o==12 cl 1 o113
SR, 8282, YSoT, USY', 0|42
AN BFRAAMEN= A B3], *RUMENY SRIME, BB D A2l 225}

SHIA AU G Dol A 2021 A FE 20233 7FA] F 1497) S-S o2 AL - HUEgk &1
TAEA AE5H ARE o) §5te b THAEAE Y AL A3 Bt Hr Ao A
&8-S HESIGT T A&A A5} sk FAEHA 17349 o F AR Y FUI) = BA| 2" o] Al d A}

S B EASATE A& FAF - H7F O A Y 4070, S5 AdEE S0, 27 2070, G4 18,
AR7 2070 sHH oz, 21 4070, 2213 4670, 233 637] dhHolth FERE ©elo] TR ALK L F 2,879/
AFTE=olA - 2,23370(77.6%) 2 WEFE DL, 73 @919 A AEH 2 T 2,32670 Tl A 2,01370
(86.5%)7F #=o 2 HriEo] HgdE A5 BRYth ASKA Hr7F 2o Fx& svith @k tidshd 9
A 71Ee i3 A&7 o3 Aoz yelytt AR 0] 20km Bk e stHAE FHALA
SR FIko] AR 10% ol3t=E YER 1497) 3HH A 13471(89.9%)7F & =& &4 o=
H7LE AT A& ZAF - BU A9 ofF AMAIFE 2335 BEHJL, A4 AF B =2
AAAAES HYT FHASAH N E AFTERES] BSFE EHoFo F4E B3k, A= 34 Ao
ATE JAFTTFEREE 5oy B2 oFf7F 2d8dth FddAE54Y Y Brhe #<E 7271(48.3%),
A 7470(49.7%)E VERE AL, AR 2] EASe] w2 EXx|o] g W3} I AQ)#] ko] g tRE AYAHA
T ARANE FEFs Fo] 8% & 8102 YERTh FHAEALL 3 R met FE2E UE(
TTZE FHEIHA) -], FHAEAL IAdiaTx 5o M= s FAEA A8 53
At Hol a7ETh

» WAXXE E-mail: gilsonh@naver.com

tlo 12

R7S, ZUs” e
A0kt B A afsta), AR S SHOH0) R of M

71Ee] FAEUFY v £4L FHH AL 7N 2 AP oy HFY A E w4
2 Q& EAAA L gAVE EAT o] & F5317] 913 eDNA meta-barcodingS &-8-3F Wi o]
197} 3131 el A eDNA meta-barcodings &3l F2ELF w1 £43IAH
71 E-& ©] &3] Illumina MiSeq Platform®. 2 #2413 & Genbank DBE
7o 2 FS TP o, AFEA S 934 =meta-barcodingS 53 HJF contig & o] &3 T}
T STFT T 106522 YEoH, 49 25% &3t ERTS 135 27502 SIHAN. A,
2 10%°] S FE = BFT2 74 115 (Achnanthes minutissma, A. ovatum, Cymbella tumida, Gomphonema
subclavatum, G. affinis, G.minutum, Melosira varians, Navicula cryptocephala, N. cryptotenella, Nitzschia palea,
Pleurosira laevis) &2 UEM O™, o] F 57] < (Achanathes, Cymbella, Gomphonema, Melosira, Navicula,
Nitzschia)o] @r]7d &4 A e} Al A stAth 71E dAnd Al v, eDNAE ©] &3t
uf 24 o] el @2 Fo] g, By Aldd TS ST F AT uvt F /1A AHE o] &3
274 B7Ee] Hlas fsA= FU7HEQ] E4o] Hasdith FHOE, ofF71A] eDNA 42 &=9
Genbank 7 A DBE 7|¥to & EA T 7] w0 ot F&3t B4& feiAe &5 s 4TS
oz g §x2 DB xRy} 47 o))
e AT SR IEd Y FAEA A48 R 717N A (1485019280) off ol AU U E-

» BAXXE E-mail: sjhwang@konkuk.ac.kr
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WEA AZA e GFE TARE 9o wgstel Yehhs By S 283 240 B
AR E S 2] BT 5 9 wwn gefe] oS HEH AsE o g3y
FAol +EekH aclgel ool va) ue oA, FIAA 2ol AeA Wrhsh Bele 9

A% Fad 84 3} ARIFLAA NYIT AT AATEACEMYY SR e B ushe) BR
%, %, 3he o853 Atk T BMI o3 ol A 9059 BRTE BEF S5] A AYF
e el 884 AN A BHAHS) SEE 2o A 0] AN, 2 AL AST B
FE ZFolt Yol TR B ATNAE A% 0 AFSAY AFIA 08219 FU B5H
A B A ADE ALAAT BUIS) Aol 8 ERwsl 28w, AEA @, Aol A
FURMZE ALAT 0570 $RT T 0BAFG AT FUT LR0l 04 T3, w
A AT 489 U RS SAU 20 AE ) A% Y F 8 2o o
Aol 4B B R AR, S0 LT 5AP AL ALAEAE A,
B0 FUR &l S FOE ool BREL BHNN(F 236 L) AFE AWYsG O,

Yok oorr M2 2

OW

o] 5 7]&9] A4k vl EFA T Regression 412 53 F Azt AAHAGF (RH)E 0753822 e

oj#ig A= E, AL TET #4e AZ BMIgF @3 BMIZ} Bl d 243 Axs =53 Aoz g

& Utk 3, 3] QEA| e} ARIMFRE LBEHA $al FOE ooz BRRTS & R 5T
p=Ne) 2~

A% BRES] $E U% 2 4+ QAT AB40] W UEhe Aoz BAHT, Y Aud 95H0
2 dAsofol s HH BRFY 8 Folt HHL P BMI AYATS} AP fAD 2nE
S2F 5 Qi 9904 ol Tolol slu, BF FBHS kol7] 9@ F/hH Weto] AEW Ba

B ATE BAWEARABNL S A B2 D DA H7H20222024) ARdell 23]
A A= 5
» AKX E-mail: sjhwang@konkuk.ac.kr
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SIINESYY HASYRIS oIS 2 IHY S AB £(Genus) THY 2129t Yot

1
s

2yt g

FAEA FE Y Brte A ESHE AAE o] &alr] wEel FEolY FE8HE Qs HIE 1 ¢ Fo]
u]-g- o HA T, AR SHAA VA Hrret BElE Al wlg Fasth B A= =7 sk AESA
ol A} Hry Bokel syl BAELAXTDNE =387 93 Aoz, B T&7Q Weks
AA 7] flal 2R 95 oS s ATttt dAH R Edste BE Toll tis) MEx o=
LEE oS35t A5 Aol o] &3te Zo] BEstd, dF thd £ 71 BolAd Bdo] HibajA 1
75@“01 Gojd o 7] WZel, T TF 4=t s S WIS E(species) B E AAH FRELR
Z£(Genus) T & ¢33t TDIS A4 3R o, lE 7148 = TDI(7705)9+ H].LLO]'(/)iq T TE
2 EShe BN AETH EAo] Tl TR R FADHELS AUt AZH AT F 01
AoH, HFHORE 1527](93F £3HY & D E 4= FRAS TR dsf &4 } 3t 7111} =

st FAEA 1738 24 AR oA Bd5H AHE %ﬁo}@t} Zh SAAAE ARoA TLT *Oi
ERE FASTRAZY FAT ADHES MEzTE BFSHATHEHLE 4HA). o] HAA A A E5k0]
HoH 93F& A9t e & XFHE= HZL%%‘?{‘EE"C RE S, V o] EYstATh Y5 S, Vol
02 T2 AMEE SAHE MEFE Y3 7Ms HdaS o] &3d ok A4S TDI(E DLM 15270) 2}
71488 TDI(770%)E vIng Ay, tgFE A5 A A7 Sttt =3 & 492 B/E 23T
% Achnanthes &2 W3HH S Random ForestS &8k Machine Learning =@ 2 o &3t}
shH o B84, 3184 AAES JEAERE FEER T, 20209~2021 & d =3t 7= A8 AAALS
Regression ©41S 53] H7Fe9 ok A (20209)A AAHAFRH)E 0.8416, HAF52021A)A BAHAAGT=
0.82382 YEIY} A7t =8 Ao 7 HrlE oy, d=xde] 314 F(over-optimization) A7} £ 5
o} &% d]fl?_%‘«l AHFARE Fol7] falAeE Ao A7 BAY A A F7HEQ dEAEe
g8 9 gUds |eE BASHE WUete] AE" J8Ut Ut

B ATE AR/ HSE At sk FARA A 2A 2 A3A B 7H2022-2024) AFA ol 2 S)
A L= A5

» BAXXE E-mail: sjhwang@konkuk.ac.kr
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TAEYH

2L QY NTAO| LYY AEHO| WHE 0 2 BE

B ATE 3 54 SAY 2FHA dv 5425 WFoE 474 W 127] 3404 o FE=AE
AA et on, FFFstet BAV w2 FA FFo] Fr1F W FFE Bk FEA S A 01'93\13]'
of FEAE 2023'd 543 99 23] EALE SFlon, FFIFE 40 FELS TOC, COD, TN, TP &5

&3t FE A A A A YT A A 7T E 107}14

AR JA ARE FEIY BT HY
Sash BAZ Aolg Rtk AAA G YFA= oAfF THRAEF 68.4%= FRAFAOH, 716} 1074
A 63.5%= YEISTE 27 259 oAF o FAIE Zols 59.7%=E SRIEAeH, ZolE YA =
= -‘%‘“—71 glgiu], Zgo], dof, 5o 5o o2 FRIFHAY. AR A} PFA oAM= WAF 93.4%,
FAZE 755%, BEF 96.9%2] ANFREE B OH((P < 0.05), 7IEtZ LA E Ajx o=z w% H &2
HLEME} Y FL 7EFE A ﬁf&ﬂb ’FA oF WBEA S ALk, MR A9} PFA A e FuFH

£ 2k B AT A} AV BGSs Ao wE3E a9 7El s Ao ofFe3e X}Ol = BT
iLIHOH B I3 T4aE gREE ?J%§$°ltﬂ 24 27] MY SIS EA S Bo|AT, Azt &9 ueh
‘:‘°ﬂ°k§}7} YA 549 7R} FFEY EXolg 9 oo wg} P £x= 2ol E HolA]

OFN fot

Bt U RS YR AL S, AT SRR AT 59 H5E 0§ TS 7153
¥ Aoz poed, LTI RTd Tl GHE AA, B9l Ge) 1 E e Sael A1 wal
ol WA AP Ao BeHnh
B ATE FRSARY A BHNZEZANYY AAE ol FAHASU T

» BAXX E-mail: ragman-k@hanmail.net

HZQ7|0i7 0|¥ 27 Cobitis choii (Pisces: Cobitidae)2]
XYY BEAH F7t

#H7rak7] Y8 20153 HE 20193 74A]
FA o R ZAEFE =, 201592 197
ALk, 57 A A 1970 A& A 8HA
]_

HE97)0]F v & E7) Cobitis chooiid] EZ AT HZHS
33] BEXZALE AASEATE 20159 7 201882 34 A H S
A4S ZAEH 97 A - A 163AE, 2018%.8 2271 A1 -

o

3, 201998 A FAAH 2 28 7PsAel Y 790 A 2AE At 1) AF 156N AE ATk
3 AAHE 0z A 37 7(]7(4(13115124 270 A A &Jﬂﬁ 170 ;(]Jg) A 370 ;(];(4 7= 370 ;q;d S
) A, A 4 AY, 24 BF ) ARolh HsH = F7AT MTAL AL 243

Zdad Ao b}E}‘*hﬂl, YHH e WA FA] FE;ol7] AP R ?E M A WE} {FTHES TFE
g Beo] B3 g Aol o FFOoE FAHHUS v 2H A S EFe AEA A4lo] gRlE
A3e H*Uﬁﬂlfﬂ 7 Ao 2 ey FEHUAN. v5F) 9 AMX] Hl LA w7t gol o
QT frézo] elm 4l 30-100 el Fol F2 A2jaka Ytk visEAH ] BENY FHE A5 6)
9]. =3 m—&(l 735 km )’ ;<4 ocqx4(36 kmz)ol ;H 5]: 1048 Eo]. _,,]_7% th.,\-])\l;q 43 = 2J_(uﬂ57_zd,
F7H)0) AAA mEo R FAR AAS 247t 210 AVIEN AR BIHEAT A2 ARG A3
2t fFrdd fade 7Hx11 S7HE f1%F REdFo] Algd] a7 H AT

» WX E-mail: hun7146@gmail.com
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HH0| MAIBHE TZ7I0NE HISTHA|

Rhynchocypris semotilus (Pisces: Cyprinidae)2] *&At

opr

DYEP S0|ST, M2

DA MEf 1T, PR RAENS

HE29 71017 WE7FA Rhynchocypris semotiluse] A Ed 54 813]7] 918 A= 18T duH
FHHAANA 2022 4L FEH 10€7HA] BEALE ZARIAT ) AR S AAsEA 73] 24 A9 542
2 107} 18%°] AFHNLH, +HFT2 HEJ, of-HETL HE/A I HE/AE £38d T - 479
Hi9le} EE, F22 o]Fof d o5} Ao F2 A2stal YAk Abeho] AFE = 5ol AR =R
I 2 WEZNAY 985S A4S, A 4~12 mmE BEA X 9], 32~49 mme T 1FA, 50~65 mmE
W23 A, 66~91 mme TF 333 A, 92~116 mm= T 43X ol o7 FAHEJL, SEHE 9¥7tA FA3%
A4S Bt SA T A A2 vlnE FARIE A, o - 5 AB(T/%)E 078U A= sEE

B 790 H(F2L 17217), A4 AE A% 66 mm ©]42 W 3@AYRE A5 599 HAaridas=
(GSDE= Hit A 10.6£2.99%, TA 82+2.34% A 1L, TTFE HF 6,830+1,94370, A 4] H7]= 1.3440.16
mmPA . EOE HEVIA 9] AGA EAS HEASG 9 AFEXE o] {9 ¥l - =93

» WAMXX} E-mail: hun7146@gmail.com

UYYLH A4 HO{(Oncorhynchus keta) {012
S50t S5 B0l WE MA 24

oh sl4 S0l e Aol folol A4 AolE B A Ftld Yol 9 B Akl
Z 10 AR S ZAIROH, 295 Ao &3] 73 W WE=& E45AT &3t HE&E9 A
SEFS 000lg BT AAALL o B3] 24T & 7 BHEY AANS 2 55FS AS 2 29sha
om, Az Zh Holo] SR E(%F), A FH(%N) 1813 FFFH(%W)E HERA AT HeoldE o i
%8 = A 4(Index of Relative Importance, IRI)= Pinkas et al. (1971)2] 218 o] &3l F3}H o, AUFS 24X

FE WMEEE Zlete] AUF AT %IRDE YERR AT A A
I oW, I A =3 MAY TEEL 6943%2 UJEGI, A5
AMe Z2TTE 23 e 5 AT EATHTL 85.16%E 7HE S a3 HolAEolloH,
2H0]H(12.55%), 82 7(1.15%), SE2#:=(091%) 5o A= ety 3 At =3 A 35&&
26.85%% UEFSA, 9 WEE 4 A3 53l AtddlA e ditth Aol 7o FlF 8 EAFH 7} 69.42%=
7H8 F 23 Yol Eo| o, @77 (Paracalanus parvus s.l., 25.99%), 74 =] F(Fish juvenile, 3.45%), 3]
F(Diptera, 0.69%), ©ZFF(Gammarus sp.; Hyperia galba, 0.45%) <=0 2 2<l% o}

» WAMXXE E-mail: rotifer@naver.com
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GALZoll MAIBHE HZ0l2] A

2] O 1,2 o Hl2,3 =202 O A2 c2
SH12 22H|23 UFS2 QL2 Uzg7e
12 2 o 3__|LLA|-['_H%I-IJ_ Z=Atntstat

At Aot “FA S| At LTHYEH 2

1:}5[:01%_9/] 28 ATe 49 LAY AnALe) B9 FEFDAY AnA Aol HolxE FRE
S AEjA| 2] o] (foo dweb)dr Hol A (food chain) T}etoll Baste] mj$- Fasich I FFEX o}
J4' ol Fol #3 A= EF7TH, EAATEH A7 FE o]Fojzon 7| A= #3 A7= A9
AP =] Ut B AFoNA= HZ A2 HY7F Zhste FAQ) #Hxole T RE Y HSE 9%
712 AR E F83t7] 5] A4S BT AdepdE YA 50 GiollA S o] &5k 20221
3€olA 10€7hA) i 2070 A4 AT W 20] S Pinkas et al. (1971)9] 21& &-831e] ZARZ(%F), /1A
H(%N), AZZFH(%W) 2 Hol &9 FlF 84 AT(%IRDE 43R T W20 (F 807/MA)e ¢ &=
=4 ?‘:_JJr *101 7H211L F20MAZ 25%S] FHES B, 5€ THA, T0%E M & FEER
gel=len, 3¢ Holl 2+ 170A), 10%=E 718 22 FEES Btk 9 lﬂ%%ff_ TR, FEF
=, o FE ﬂ‘”ﬂML HolAE2] FHNE%F)E LdAEC] BI%E /M 2 FINEE YL
™, A Z+& Decapoda 75.0%, 3+2] & Diptera 59.4%, SFF4F¢] & Ephemeroptera 28.1% 2.2 VEIST 744
H(%N)= A2 Decapoda®] 25.8%= 71 =3k, 92| 5 Diptera 23.1%, = A= Hemiptera 16.0%, 3F5+4+
o] & Ephemeroptera 14.1% =2 2 A ATh AFHB(%W)= A2 Decapoda 56.4%= 71 =3k,
o] 3 Cyprinidae 21.6%, =¥ A& Hemiptera 6.9%, ‘&= & & Trichoptera 5.6% =2 2 YUEMSTE Hol Y E9
AT LA A (%IRDE A 25 Decapoda®] 56.69%Z 71 =2 S B Y3, =HUA & Hemiptera 16.45%,
2] & Diptera 15.11%, ¥} Cyprinidae 5.79%2] o= 1= Stk

» BAXXE E-mail: jgkim0909@jbnu.ac.kr

Microcystis <72 -¢-2JuetE 233 A AAIZ o2 71 WA 3 st 525 F88hc thE
o] Fréll ‘2ol o} Microcystis —’*—?—‘—‘Z— 189 A FEE /A g o7
oA ol TE& EAH S V] wWeel FuH S e %
/\171 =3 Fode FEsk=d AV Ao wEkA —rﬁl Y Microcystis 9] A5, g4t
X S gofstr] fsiaes By Ah3 ¢Fo 7} éﬁo}r/‘r —‘é Aol 4
Microcystis 2] Al - 33t 75 ddg gefstua 54 F32e 14 dde vge s 3 f4
(genotype)= EF3IIL FAU EXE ZAEIEY. Y53 2/, AF ¢ §.‘l‘9’]' E} Al A Microcystis
single colonyg A H 3t DNAE %‘5}_1_ 16S-23S rRNA Internal Transcribed Spacer ITS), CpCBA, amtB,
seC 5 N FAAS] A7 EE E43 3 Operational Taxonomic Unit (OTU) FollA 18-S E/73IS
ok 100% E71AME FAE 5ol A ITS= 242, cpeBAE 49, amtB= 159, sbeCe 165719 OTUR E7/-5 o]
ITS7F U AL Al 7 237kl vl 732 thefdol wshon, g s Ant Ed3 od 1f FxF 9
H &5 453 =ttt =% 34, 4, 9 5 B FAldAs A EA o Gl Edd
FAF] HE&= ITS7F UHA xﬂ 7R %zjz}oﬂ H & ol YE 7oA Microcystis 42 X 8 5%
AT3F=H ITS gene AP Y &8 7Aool =2 ASo= YEyth

» WMXXL E-mail: parkhknier@korea.kr
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Morphological responses of
Zacco Koreanus to anthropogenic fragmentation

Seung-Been Heo®', Donghyun Hong', Jeong-Soo Gim', Kanghui Kim',
Hyunbin Jo'?, Gea-Jae Joo!

'Department of Integrated Biological Science, Pusan National University,
%Institute for Environment and Energy, Pusan National University

Anthropogenic impact, including dam constructions, induces fundamental changes in the riverine landscapes,
fostering phenotypic diversity in aquatic organisms. Despite the common use of freshwater fish morphology as
an indicator of environmental changes, such as water impoundment, few studies have explored the effects of
fragmentation caused by dam constructions. In this study, we analyzed morphological variation in Zacco koreanus
populations from the Miryang River and Gokgang Stream in South Korea. Employing both linear measurements
and geometric morphometrics, we aimed to identify morphological differences among specimens from the upstream
and downstream areas of the Unmun Dam in the Miryang River, comparing those to the habitat in the Gokgang
Stream. Our findings reveal that the disparities in the shape and size of Z. koreanus are more pronounced between
the Miryang River and Gokgang Stream than within the Miryang River. Regarding the linear measurements, the
Gokgang Stream populations exhibited a significantly higher vertical-to-horizontal ratio. However, subtle cranial
variation within the Miryang River were statistically insignificant. This suggests that the morphological divergence
observed is more prominent between river systems than within the Miryang River, representing a relatively less
conspicuous impact of dam-induced fragmentation on morphology of Z. koreanus.

» wAXXE E-mail: gjjoo@pusan.ac.kr
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OHYHO| OR T 54 Y OIB Al S 2| FY

FFEHY ol F TF SAFH o7l E FH FFS Walr] fal 2022 d 42 5H 104704 2070
A& ZAEGT A 713 B A E o F+ 107 34F 3,1867MA ATk S F-2 T 2hv](Zacco
platypus, 43.4%) 3L, o}-$-7 8 Hof(Carrassius auratus, 10.1%), L Th2 S 2 ) o}(Cyprinus carpio, 7.6%),
7Y (Zacco koreanus, 6.2%), = 1L7](Puntungia herz, 5.2%), ™5 % AF2](Oryzas sinensis, 5.1%), 591
(Pseudorasbora parva, 4.7%), Z1&7l(Squalidus gracilis majimae, 4.4%), W= X|(Rhynchocypris oxycephalus,
3.5%), X &l(Hemiculter eigenmanni, 3.3%) 52 <22 $A 54 =3t 28 5 IF1FZFS 44
H-oj(Rhodeus uyekii), 71E=7], E7}(Squalidus japonicus coreanus), F+ZAY, dEFA+E](Odontobutis
interrupta) 5F (L3-8 14.7%)°1 AL, Y FL o] 2=2Fd J oJ(Cyprinus carpio nudus type), £ (Lepomis
macrochirus), Hll 2~(Micropterus salmoides), -] (Poecilia reticulata) 4%(11.8%)°l At o/ &4 A3,
FREE AR7F =1 3HFE 7HHA Bobda, vdd=Ee F5HE, 755 HAHCE FFEY s7/7L,
EFRG 77 22 A4S B0 HAAZAE S Frist 23, 770 AR o] BE(0), 871 AH YE(D),
570 AA vl HEE)SE HUbE o AAAH R FEstA Gttt FHL 8/ AHE BWrre A, 470
A Z o] BB, 271 A YE(V), 1] AH R F31), 1] AF 2 YBAV)SE HriE o] Mo
2 Fdo] A FUth olHT FA S FEHL AFY Bx F FFES HA skl A
Hrtd 8 802 FAFAT. H 2013 FH 2 HAHoR NAET Yo, o/ AR S
3 53517] e 4 Mde]l F O BAd AS=E Ay w o, FAES FFAE 7 Ade AAAEI
ko] @ FEATH

» WAXX}F E-mail: hun7146@gmail.com
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774 899 379 oFTH 54 2 HITVAF A dES W] 8l 20239 5ELHE] 84L7HA
S Aol A oo B, 4%, S-S ALY 23] AT A A3, 113 35% 2,00870 4 7F
AR, S5 F2AY (Zacoo koreanus, 30.1%), o7 -2 E317](Puntangia herd, 11.9%), 1 T o
2 ZdAF(Acheilognathus koreensis, 8.6%), Z1&71(Squalidus gracilis majimae, 7.4%), =% A7l (Pseudobagrus
koreanus, 6.0%), =2 AF(A. yamatsutae, 5.6%), 337l (Iksookimia koreensis, 5.4%), 3 2+H]|(Z. platypus, 5.0%),
72} 2] 7] (Coreoperca kawamebari, 3.4%), 7+& 117](Pseudopuntangia nigra, 3.0%) 52 <22 A3 At =3
% F AZ75LS 159 EY], 1539 E4o)(Gobiobotia brevibarba)$t 2 A7) & 3%0|, d=F1HFF&
P32 5 145(AF3HE 40.0%)0], 2 2 olF-& vl 2~ (Micropterus salmoides)2} £-5Z (Lepomis macrochirus)
2%°] 2H3AT. FIF T BTAVT AAVI= BAFANA AH o2 B9 oAFoFE A FARE
A A8k A, 59 71E AA 55~67mmeE T 134, 68~77 mmEe T 2 @AY, 85~122 mme 394
oo ® HFHQ MAANEREIEE BYoH, 5 S|4 AAHAE gofstry] 93 ExZAV 28
sttt AZE HEA7IE AEar]s A AT GA At e 59 71E AR 40~50
mmE T 134, 64~69 mmE TF 2W@AY, 70~93 mmE T 334 o] o2 FAF o, HEUF B E
5€ 3704, 8¢ 1/1AI7F AP HAEY, AR AA= EEA7IF ELAL2011~2013 )02 72 7)A <]
AEo 2 FAHY. o7 SAAAE vwstH, SE 83 23F 20470 A, - 63 19F 62771 A,
A7 83} 25F 8247 A|, T2 97 20F 26570A| 7 AFE S FF L AMAF BT o] A
T, oA AP 2T S B, 4o 7 AuEt FHEA Ay, AHER Z xjo] glo]
H 2 X 5(0.38~0.57)= R, THYFE(2.01~2.52)9F 5 5(0.66~0.78), TF5(2.98~3.94)= =4 YEFSLTH
I AR A (FADNS A HE 87.5~100.00.2 25F wj$E3(A)C2 H7LHAG

» BAXXE E-mail: hun7146@gmail.com
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T 2 HAEY dFETF, AAAMAERFTY FFA vevE 5 S48 AT F S 201-3,428 4 mol
otons m?s! MY AT L 3.6418.1mm Month! M2 792 IAZ7292 31F 52 245mm day Q]
% ATk Sl UL FE GEFY, Aol d A Ut 4904 8Y TR thA E=E Fholdd
A8 g JYAFE dagrobday FEk sUe A 89 27HA B gholith AM A=
Diving-PAM Z7A4 || o3¢+ 3343 stewelR] A A&, AW dHAAAEE, 71S7] D 233359

hin

O3t 2o Hi A& 04-0.601903, &9 d54T AAFGER FAHA FIAY vHe
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BHFAYS S8 HENREHE B2 371W HASY T

2@ s’ o2, 4581, 1Y, HHE
2SS ZYUSBUAPL, (@M 2M0IR0tRIS

A TFo] 42 FTAEAY TS}, Hol B A2H AA AstEe] A& obrlsty AfHo s
A A Fxo MES 23t EF2 Lepomis macrochirusS $-2lubehe] tlE2 ¢l AejueEso 2 $-gv}
E} 54 9 AR oA AASta ok Tl AFA] F Mg & AP sl AAsta e et

01;/] AMASF7F 20183 o0& B2Z9] MAF F23 EA 7243517 Q= Aoz oY
C’ﬂﬂioﬂfﬂwl 574 MAT 71t A 72 et FsAAE 2otstr] sl EF49 278 A3
ol & Fofstr] 913 ML B S Al ot ote] F(F A 2okFotg ol A st AL T S &
3 Ho] SR OE HAAHo], 3EEHIAE, olThs AAsl 3719 27 Hdo= /\]'T'FO]' 9;\% £54
oAl gol& 3, AW&E 45 33l 8 Holds FAHIAT 37 @ AR5 /\7‘01]/‘1 2 A3 A
A77]1F Medium (85~124 mm) 153} Large (145~162 mm) 15l &3t o F&22] 7l Zﬂ:rL% 2z o) &
F2 AAehes A0 2 YE O™, Small (43~61 mm) 159 7H1ﬂ:fL°ﬂ"1 AR 019]' oEo] oS A48t
= ATl ERJAFUT 2 2718 NATS 2ol widd AAsTxo e dA Pl 9] odd TE2FAE

3717}

£ 23 Al Ee] YENY O, Small 1FoAE SESHIE 48] 80] oF 50%E A3+ ¥HH
S7TSE o] HaH| o] FZUISHA T ol & 53 EF A4S AAPole} 2 AHAMFHFFE Ot
HoldozHeol A =7F X0 ddFY Hol HAAd wpg} T2 Ho| & A24sle A2 SIS
EF o] gvete] gkt FAEAlA -3 AL o9k 2L Holida B4 93 Aoz AHTH

» BAXXE E-mail: sh.park@merlinentertainments.biz
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Sk, B A= = 2y 218 740] Tedld AS ofF
AEjA ol X FeFS Lol ] s, A 47 A AEZAHT 301670 A H ol sl 20199 F-E 202137
A 6\d 71 7|2 FEAFE(T2, pH, AVAEE, 8§5), ofF 2 AAZAH Ui A5E T3 £
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FL B AVAEEE 7 , SE2AAGFE T AEES JENIH o /e F 5= A48
o] dAlol mEt 4.9+2.7~7.143.32] BEXE BHo|H, A F= 69£81~113£1032] EXE BT ofFo] AHE
Ao 2 TS M3t o] 5= ﬂd%}%—’?, FA T v &L Sk, ST 2 S5
o] vl &S astgon, oot #3
73 0] —?——’F%‘—’F% 7Vl AEgFo=

Al Z7 ek § z%o]l,} 0}1:/] 2}
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Responses of fish population structure to estuary re-opening
in estuarine ecosystems

Jeong-Soo GimP', Donghyun Hong', Hyunhee Son', Yerim Lee',

Gea-Jae Joo' and Hyunbin Jo¢'?
"Department of Integrated Biological Science, Pusan National University

%Institute for Environment and Energy, Pusan National University

Re-openings of estuary barrages for the restoration of estuarine ecosystems are rare globally. To assess the
effects of re-opening of the estuary barrage in the Nakdong River estuary (NRE), South Korea, we conducted
monthly fish population surveys both upstream and downstream of the estuary barrage from 2021 to 2023 and
categorised the results into closing period (CP) and opening period (OP). We found a shift in fish distribution
during the OPs, including a decrease in the proportion of non-native species and habitat shifts. Additionally, during
the OP, an increase in the population of brackish water species and their movement upstream was observed.
Our results revealed differences in the monthly frequency of fish appearances, with brackish species and non-native
species exhibiting a high frequency mainly during the OP (from July to October), and freshwater (demersal) species
showing a low frequency in the same period. This indicates that the re-opening is influencing fish distribution.
Our study highlights the significant impact of temporary estuarine ecosystem restoration on fish distribution,
emphasising the need for careful consideration of both the frequency and duration of estuary barrage re-opening.

» WAMXXF E-mail: kjsl@pusan.ac.kr

UV-C RA}o]l 9ISt Microcystis aeruginosa (Cyanobacteria)®?]
MIZ AFE U ZHAIE 79 A Zat

zlotgre, Matg’, 0]y 5?

‘i Roetm YE IS, o pohstn B RSt

x3 5=z UAZF<2 Microcystis aeruginosaol] o s+ UV- C«] A HAl AlZ AE @ AT AA A
EHE ZAEIATH AFE-S 38 cm (D) x 13 cm (W) x 15 cm (H)Q! =24 M. aeruginosa Bl & A 3£ %9394
ol 48mJem?M7]2] UV-C AZE AR5t} FatATh UV-C A AIZHE 213 AE A S+
28 A A AR ES 3.5%A 01, 58S 588% 1|l 9 o)A A AldlE BE AN Z7} AbE ST
UV-C2] M. aeruginosa 7§31 A4 A A= 13 283 A Al 2AE 49 5E 183 13] 58 A}
AlE 1Y o] % PrEi Hzx AlEZUZ2 °oF 60%<20 700,000 cells mL™' °]3tS At 2F 9dajo] thx+&

19 vl 71 =2 241%9] BS YEFA O, 13] 27 A} 13] 58 A AdTS oz tiv
Zk2} 95.6%%F 99.8%7F AAH & AEZLEE YEU o UV-CY MAT A4 A &37F A=A
AEAHOZ = TA HTFE $13 UV-CY AFES ZAF 23 M. agruginosad] S22 Al AlE R T +=

7140 MAT A4S JAete Ao v 24U 202 7oA.
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OlF S2/g0ll W2 2712 2] EHAIATHZ 2t0| Bl

FAENA Y T2 ot ARAHQl FAY AYAA FHE A /M 712FHola Fa% AFolth
AEA AR A8 F5E Holw 2o B IFES 71X)7] Wi FAHTE Fobs A $8T
At 2 AT 2712 Sniperca Scherzeri & WEH o] QI o2 o] Fo 2 fEubet A - FE 2
s2E 2 3 9@ Yo Ay, odle] a5 & nHFS ARy wiel L&A A HE
dasitt, agd s B ata 27t A A4 tigk A7 we B53 Aot B A= ik}
FF Lol AMAshs 271 o Holida EAS getslr] fal P Eel s BA71RE o83t AEjA ¢ E
S 2FESHAL o] F 7 EA4 U o F TERAIA FHAE S Fofstaal ST A W A4 FEHYAE
o] &3l B53 &yl A WAL FFToA 1.58%7, AT AME 2.75% 2 UERY F4t5 o)A
M2 ske 27 e Aol TS vl thke HolE AA st A2 FAHET 3 &vte e gAa
A F LN FH(0P0O) FF5(28.7 ~ -22.5%0)°N & ks WA T(26.7 ~ ~19.4%) A =& HOoZ
Uehgth 53] Iakzodes 2719 Ha 0 BCa(-21.6 + 1.8%)°] HEA AAA o] F g F-= 9
it 0 PCFH235 + 1.0%)E Tt Fof T3 Aol vls] AAA o fFe] AANEr) 29k Ao = Ao
ol & AT (9F 15070A) et FF3(7F 31MA)S AXAE AF T2 Aol 7|dst= A0 R KBl
o|A Y A FAUANE o] 83 AHEH B4 ARE FAEA Y HRAQ] F2E oldstet 2 S8 EE
Holm, 53] YFH 8 oy thdde] Ad S 2 AEH #Ebs wHsted 282 + Ath

» AKX E-mail: chboh@korea kr

The application of mixing model for fish trophic level(TL) estimation
using stable isotope analysis

orﬂ

Dae-Hee Lee®, Hye-Ji Oh, Yerim Choi, Kwang-Hyeon Chang®

Department of Environmental Science and Engineering, Kyung Hee University

The trophic level(TL) of organisms can be used as an effective tool for comprehensively assessing the trophic
structure of aquatic ecosystems that link primary producers to higher-order consumers, reflecting accumulated
dietary information within consumers. Especially TL of fish can be used as a measure of food chain length to
quantitatively assess the diversity and stability of target aquatic ecosystems. The key variables for TL estimation,
namely the trophic baseline(nitrogen isotope of basal organism) and TDF(Trophic Discrimination Factor), fluctuate
according to diverse conditions such as the feeding guild and habitat characteristics of consumers. It is difficult
to estimate precise TL using only nitrogen stable isotope ratio of target species. In this study, to complement
the spatial heterogeneity of trophic baseline(pelagic vs benthic) and the species-specific variability of TDF, we
calculate the contribution of basal organisms(e.g. zooplankton, macroinvertebrates) to the diet of fish using the
mixing model(MixSIAR) and applied to the process of determining trophic baseline and TDF values, validating
a novel method for TL estimation. For the analysis, we used stable isotope data of food web within Lake Erie,
provided by the United States Geological Survey(USGS) and compared four TL estimation models established
by various approaches including mixing model calibration.

** This research is conducted using released data by U.S. Geological Survey, Great Lakes Science Center, Lake
Erie Biological Station, 2018, Lake Erie Collaborative Science and Monitoring Initiative 2014: U.S Geological
Survey data release, https://doi.org/10.5066/F7B85725.

» BAXXE E-mail: chang38@khu.ac kr
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New record of two non-native
Sternotherus turtles in the wild of South Korea

Hae-jun BaekP'?, Minjeong Seok?, Jongwon Song?, Su-Hwan Kim®

'Conservation Genome Resources Bank for Korean Wildlife (CGRB) and Research Institute for
Veterinary Science College of Veterinary Medicine, Seoul National University,
%Invasive Alien Species Team, Bureau of Conservation Research, National Institute of Ecology

The remarkable economic growth achieved in the modern era has revitalized various industries, and the pet
trade is no exception. More than 2,000 species of non-native species have been introduced to South Korea and
approximately 7.7 tonnes of alien turtles are imported annually. Turtles belonging to the family Kinosternidae
are mostly small and popular pets, even though they are designated as Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES) species. In the present study, we present the first two
species of musk turtles found in the wild in South Korea. On April 5 and July 8, 2023, an eastern musk turtle
(Sternotherus odoratus) and a razor-backed musk turtle (Sternotherus carinatus) were captured in Ilsandong-gu,
Goyang-si, Gyeonggi-do, and Jung-gu, Daejeon, respectively. The carapace length of S odoratus was 88.6 mm
and that of S carinatus was 105.68 mm. They were identified based on their morphological characteristics and
mtDNA cytochrome b gene. The turtles were found in waterfront areas with over 1.4 million annual visitors.
Both sites were found to have threatened amphibians and reptiles; there is an urgent need to continue monitoring
and conducting risk assessments for the protection of endemic species in Korea.

» WAMXXE E-mail: ksh0814@nie.re.kr

[mm} o 7 —_ /|, O
'ZE S AP 1SS A SR (MESHAE), ‘0|2 S A AT A
2 AFNAME Al mE AESFIAE 95 2 do] FFE 2Aeko X3AE (f71F 9
WY (LA ] A st AZ2ZFAE TR Y Apol7p BASH=A] ZAEIAS. 67 A, B4,
ddd, A, g, AFE)E U E I8, BP=S 774 AGERZ 1(-Y A d o,
A7) 01 F71(5~69), FL71(6~79), EF7I(0~8Y)2 AAste] TS AP =olM 2T H=F
FAEL F 97 205 427 9455 32E-FT(333F, 37THE, 2F )0l GEF 175(5%) H5F2F 765(20%)

SZ2F 53F(14%) FZEUURF 59F(16%) TEF 1625(44%) 718 5F(1%)°1R0oH, A=A = 87
165 363 9245 370 FT (335, 34WF, 15322 GXF 2F(3%) 57 815(22%) &7 59F(16%)
FEAUZRF 56F(15%) TE2F 159%(43%) 71EF 3 (1%)°] Sd3tATh AlsE 2d8F = 44,
P H FHAANAE BY =AM ST B, AUAT sdHA = I8 =4 2T 7
FA R A4 eyt o, dutd o g Auj W] mE FAFT v FARH EAEHAT dukd o s
B = A F2FY AT Bon, A7d3 sdd e A=A F2F 2dF 57 FoA
o2 =/ eyt 2ARHE D A E d2Fe 39 B3=o)A 81.8 cellsmLZ 71 Z 3o,
Atd 13 =04 563.8 cellsmLE 7 A UElGon, A9l o)t Z Ao w AL ZAdaAT
718N e B =l A] dEF] = UERd B, B} AY A= A =4 dEF ] =4 A=
dEF 2 73 72 2A AY0 et A3 AolE UERITE 38 FS =AY, AulRE 2 AR
Z1el we} g3k FE0] A8k i E A 0 = Nitzschia palea, Pediastrum <5, Scenedesmus <50] 933131 2
o, #P = Ae F2{I7F -8 =7 =4 JEETH

» WAMXXF E-mail: kimhsu@knu.ac.kr
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TFANELE Y& AFAd Asshs o 1A AR 5 YT AAE 53 A B3 5 A
= M43 AlE, ol 35 5 OdR 9ge 7R vk 2 ATl A= 20231 424 5E 10€71A] Ak
AR A W Edsks A4 25 ARG AFA U A E 82 nAx Ao sHTY
< 137 9o vie F FHlA AR 8 22 ol &ste] AT AFA] ol ASshe BedlE
2 FANEE FRAA ABAA o) FetH BHE 2AFTS 7SS MAATA ] FANEES A
o A3 F 363 58 75F2] A =o] FAHMNT FA4 = I wt AuigAA = 34F, dAsAN=
15F, FAA=E 9%, doAS3AE 45, A4 = 1350] EdHMer FA4E L& 7|Eo =2
AedE 135, #94= 55, Frd= 23, Asd e 83, 44 = 2150 EdEdH. =3 HARES
2T, Erive]), AeARSF 550 SAASAT. A AF o] 2Ho]7F AR 20081 d ol A3 = A
A A FAAE BE A SN E EEEFS MRS W FEAES FAAEY T TAEe
Z Zel7k gl ey A= A A Akl vls) AT 9] 55, AedeS HE 9] 4T FUIE
LAEAT. @A AeA W AN E =g HAYo =z Qs T el dBF ] FRAART 1=
I ot HEH7] oA FR MM, Fulve] o] AEo] ElEol T8 FAA =] AHA £2E
IHZ AgA AR 4o Aor A4dn.

#k o] Fit= AR(HTSHRFAN Y ALor FmATATEY ALS Wol FPH AU (No. 2022
RI1C1C1009856).
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LE)S A FAEY 1HHE 84 F F7F 7FSAE E48H7] A8 AHP WS AH&stTth
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77 A dEtgth SAEY 159 2 289 A9 935A4s wgd v 2R Ys F AT
AFA e G573 T/ BokAd, 354 st B/ A7 FRAA 23, S84 3h7 Aok
FAEY $AE EAdA Fa o FE ZHT FAH 5 Fare #HE SA dxel O &
T FAH NS AL

#x o] As AR(HN7|eAHRBFAIT)Y AHoZ daAFAR A Ug wol FadH AFUNo. 2022
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LB, OB, 0452, 0]’

EZ R, PRYULSYUS AU FMYBATE BB WU AT

115 & & (paleo-sediments) ol 4] & FE-(Nostocales)
< Adsta At A7 FHEA A A 5
o A2 el A A Ao 37 A

HAEES AF 517 ot A ZF9 FAAVIE E48H7] 9185k
A EA S e om, APF AEES TS ZE 10c o8 Gx{F FHEAY 4 FFo v
2 e 54 B4S 1At A S 58 dEE G2F FUEAE F7HA FEHrE EE e,
type 1< Dolichospermum (=Anabaena) <2 FHEZA}S] F 9 u| 9} H£=3 AAE BY2H, type 2+
Aphanizomenon 42| FrHXALS] FEje} FAGE A& eI weba], B AFoA Y2 279 FHEA
+ Dolichospermum 43} Aphanizomenon 2] FH % Sk = A om, type 18] FHEAE St 1,
2 Aol A #zo] F WA, St 2, 394 type 29 FHEAV}F HEE O] A Eol ] BExFFS Bt
FHIA7E 28 Adls 719d 1,800t 914 1,500 i 7kA] ThFek 3o A Ed ST E=
A= SRR G F Jor olyd AFE Tt A A9 HA AWM st g AFE 7
5% 7 Jor TAE HolHE T8l 79 1 WS tigk Ao F83A o] &E F A& Aot
o B AT E AP AAAEAA T AR T G HAHRAE ] @A F5 9 AR V)E Ak
)’ (NNIBR 202302104)°l ]3] 4=3) = 312
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B AFE FH2 AE5H = Ddlichogpermum t'd A o] #zE = G574 ARl A4 B2 35U Ddlichogpermum
FHzA Fxel A5 9 A WskE B4R e, ol& B8l G4 AR FAlA Y dERF I FAES
olafistaAl FRFEHIUTE FEd AF FALY ZAAE T FHEA FExe ISR, T FFRF AH
AZ=Ho]l Ao (HH 6,000 akinetes g' ), EZFRTHE 6129 Bl 21 & EHZo A Aoz T
= U157 BIFYPHEHZAE Z o] 20cm W 4,900 akinetes g' ©]4}). o]H 3 A= Eo 52 F4,
AYd B4, H459 deot 22 e, Ad 9 3EHA a4l EFHQ IS w2 A0 7 AehHn
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53], 39 AFHE= HECRE S8 Y540 E FYse o= /5 FHoln F4o]
vhol B Z o] B EAL BT & GUMETANAN FHIAZ FAEE= HH 5 L HRFe
ko] glo FHXEAS] kG H A HAFo] o] FojH o, o]e} BB A& HAHOZ Q) 2 FAE
we FAXAr) 23" Ao w Aokdn) w3 FHIAY BxE HAHEY EAJ wet @ton, ngg

& A B ool EAFY ey FUH FFF XM HAE A, HAo
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ANEZFIEY 24, T5HE 2 vlol 29 Hrles FHAT EFE 71223 WFD(Water Framework
Directive)& &3 1 ToA40] ZxHI Aot weta A3 vpo]emj~ 4L 9o A FEHE
AEsHA Frreted F83 GAVE Ha ok 7 £ B7F A"l A= ChlaZt vlo] Quj 2~F oAl
g Atk PAEA T 2 Z7o A= Al X biovolumedl Al FH ZAHH F Hlo]| e AE BAsE= AL
Assta Ik M=Z 73 ghw T4 ATV A AAF SR o]Fo] A1 AFStA s B3t
A SPuets 272 B4 Sk AL 198530 R =S AFES T o HEE xHo)
Stk 2 ATE FE=A AFT DEHHENA AEEFHIAE T SLHE WLOE 7|6ed JuE
TSt A dst] Alx Fa), ghasg FA] A4S FFA 7 AT AR FHAZ S Farste]
TEFAN 2T SLFH 64T BRI FH ol 78teH = & A8t FA S Tt YA ZFS
ARt om o e vha AN S A&ty frleas TS FAAT FExE HAEA

At EUF 6452 47 A dAaFS ke A FEAFC)S 14,099 pgleellsZ Y EFG O T
b mA 2R g4 ARFER AGE A AHEstaa &

B AT 4GS EAL R wH R o I HHEA Y ga F5 D AR 7s FHaARd
)’ (NNIBR 202302104)°] 23] =3 = 312
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'RUAR SOl THARMEME AL, *HSTHET HLSH B, K-water A7

T2 27 e O ol IUt Ffdte S-S A A AoE UEHOE FH 29X,
ZAfrshe gl Adel ok A AA 15371 F717F AT 3 Y <F 60% o1/ A=
| Q1T oF 40% o]/do]l A&t A= BF THEHA A 283 B o
b ALE], A, 87, AR A SHAA TgFstAl SAGTE 2822 UNS 233
e 23 ARG TFEHY T84S A2 FA 171 & theFst oA
I 2 HAAYG & & A &7He 8 E3E (Sustainable Development Goals, SDGs)2]
Atk SDGst 2015\ 0] EE UN 3|d=ro] A& 7Hegh #dS 98] Al 177] H3EEA
Uaelghs 57 2o 2 vdn Fiskd 82 SDG 61 o] jd] 2 H3E
7HATE Fehd f e 71T ste] Tie Bnk ofyel X, HEd, AE AAAR
T T T8 AHAY 245 Ut olHd EAS 1 B o FFsd AR/
Uzt AETEE 2 AEA 2Rde Z|Fsiols Uxe dA4E 2 ok 28 EE T3k
oW ofU g} ST D A< A= SDG 14, 15 S slel #HE SDG 139,
I FHEE SDG 1, 3, 7, 17HE A3 E= Ho= 719 4= Je ZeEH] A
st 2l 344 7ol vl WS Fo] gt AHE B8l Faskde] 4% 9 /HAE B4t aAt
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MU F2 HSAOIES 01 2YAUFY T
(Water Quality Improvement in a small lake Using Natural Mineral Zeolite)

[
SEAAANY HULH R P TN LA, PP S 2 TA AL Bt}

2 A7 A3 E FAMNAATE AFA AN BT JA=AE Fotstr] st AgEHAoH,
ALY EE 5o Axste] A - & 2N 58S EAATH =3 FAH O X FFS 3os)
el AeA W 4, B = £43% 2 - e gele] SAET 2 A S st 2AE sty
FANAA Y] HEZQ] A& 7heA S EdstaA s AT AR SEAFA S ATA AE2F
AAT AL AFAR, FATZF 1,136-m’, A2 11.8km* T2 21.3ha¢]Th. 20239 10¥ 7]+
T2 d3+2 COD(Chemical Oxygen Demand) 6.4mg/L, SS(Suspended Solids) 7.9mg/L, T-P(Total Phosphorus)
0.052mg/L, Chl-a(Chlorophyll-a) 4.4mg/m’, TOC(Total Organic Carbon) 3.1mg/LE 34 A 7|E N5F O
2 ZrtEglen LHHoEZRE FYE A3 IR Y AEEFAE UF YR U =T
-4 s}t A 4TS, Trophic State Index of Korea) ¥ 7H2 3 PP FeQ AL Z Yelgth B A= 20233
10276 114704 oF 2703t A AT A 23, FANAA Fo & 2ARESE Fd AdEee
Z+Z} COD 58.3%, SS 81.4%, T-P 82.8%, Chl-a 70.7%, TOC 61.1%%Z <A 5H [bZ H7lE o] =235
BE57E AR AR EAHIAY 53] A4A mx2 dAAJALA T-P7F A AEH AT EZF Chl-a AR
SZAANE & &7 Je ALE AREY FEEAY gEo AYPg Ev S dgate glof ok
A=A A@A3 FAH(TU) kol 0,002 540] Yles ALg e o HASA R 447 dA%
THEAMNT A - Foll o] A gt B AT AAE T3 Ao EE &3t AH | n A=
FAA FEFQlel FYET AFA e FAMTY a37) e Ao=E ATHT
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