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Enhancing river health assessment: Innovations and applications of the
AquaShan Index

[N}

QY57 YT, ERE

R HEIZAIE R4 Eal el
*Broistm MYt

This study introduces the AquaShan Index, an innovative approach to assessing river health, which integrates
biological indicators with key environmental variables. This index represents an advancement over traditional
methods, like the Shannon Diversity Index, by including both species diversity and environmental factors such
as dissolved oxygen, pH, and water temperature. Utilizing data from the Stream/River Ecosystem Survey and
Health Assessment in South Korea, covering 5,952 data over three years, the study combines species data of
benthic macroinvertebrates with environmental parameters, applying Random Forest analysis to weight these
variables. The AquaShan Index formula incorporates species’ pollution tolerance scores, offering a nuanced
perspective on ecosystem resilience to environmental stressors. Our results show a wide range of river health
conditions, with the AquaShan Index demonstrating greater sensitivity and specificity in identifying ecological
impairments compared to traditional indices. The inclusion of pollution tolerance scores and environmental variables
provides a more comprehensive assessment of river health, revealing a higher number of sites with ecological
challenges than previously identified. The AquaShan Index’s adaptability and comprehensive approach make it
a valuable tool for informed decision-making in river conservation and management, offering an enhanced
methodology for assessing and sustaining river ecosystem health. This research was supported by the National
Research Foundation of Korea (NRF), grant funded by the Korean government (MSIT) (No. 2022R1A2C1004240).
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Effect of food quantity and quality on morphology and
life history characteristic of Daphnia galeata

Takamasa Yoneyama®®', Takamaru Nagata?, Takahiro Okamoto?, Masaki Sakamoto'

"Department of Environmental and Civil Engineering, Graduate school of Engineering, Toyama
Prefectural University
ZLake Biwa Environmental Research Institute

All animals face the possibility of limitations in food resources that could lead to starvation induced mortality.
As an adaptive response to food shortage, the herbivorous zooplankton Daphnia enlarge their feeding organs (filter
screens on the third and fourth limbs). The enlarged filter screens enable daphnids to feed more efficiently. Considering
the resource level for herbivores, not only the quantity but also the quality is an equally important factor. However,
the relationship between altered food quality (elemental contents in algae) and filter screen is still unknown. In
this study, laboratory experiments and field sample analysis were conducted to clarify the effects of lower food
quality on the filter screen area of D. galeata, the dominant cladoceran in Lake Biwa. The results of the laboratory
experiments indicated that D. galeata enlarges their filter screens as the algal abundance decreases, but that a
decrease in food quality does not induce this. Analysis of field samples also suggested that the filter screen area
changes in response to food quantity (Chl.a concentration), but this occurs only when the food quality is high
(low TN:TP). The present study shows that changes in algal quality associated with changes in water quality
can affect the dynamics of D. galeata.

» WAMXXF E-mail: u457013@st.pu]-toyama.ac.jp
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Habitat loss for salamander caused by new town development in Yangsan:
rescue activities and evaluation of alternative habitats

Yoseok Choi®', Suk-Hwan Hong?, Seung-Been Heo?, Donghyun Hong? Yerim Lee?,
Seoyoon Bae', Hyeseon Sagong®, Hap-Su Kim>, Hyunhee Son®, Gea-Jae Joo®

'Biological Sciences, Pusan National University
Landscape Architecture Department, Pusan National University
3Integrated Biological Science, Pusan National University
“Korean Federation for Environmental Movement
>Gyeongnam Amphibian Network
®Institute for Environment and Energy, Pusan National University

Environmental impact assessment (EIA) is acrucial activity for evaluating potential threats to wildlife resulting
from construction activities. Accurat EIA is more important as new town developments often border on mountainous
area with high biodiversity. In 2018, due to an incorrect EIA, a new town construction (2.76km?) occurred near
Geumjeong mountain (801m) in Yangsan City, and numerous salamanders (classified as endangered) were found
dead or trapped in man-made concrete channels and streams connected to this mountain. In 2021, we identified
salamander species through DNA barcoding analysis and conducted rescue activities with civic organizations (68
volunteers). DNA barcoding identified Hynobius yangi (endangered) and Onychodactylus sillanus (new, 2022).
These activities conducted in artificial streams for the new town identified 6,810 H. yangi which were then transported
to upstream habitats (650 eggs, 6,057 hatchlings and 103 adults) in 2021, while 1,337 (462 eggs, 321 hatchlings,
554 adults)and 2166 (318 eggs, 1140 hatchlings, 708 adults) individuals were rescued in 2022, 2023 respectively.
For O. sillanus, 128 hatchlings were rescued in 2021 and 101 (100 hatchlings and ladult), and 88 hatchlings
individuals weretransported in 2022, 2023 respectively. The creation of alternative habitats has been undertaken
since 2021 and habitat use of salamanders has been continuously monitored until the present. A total of 30 alternative
habitats were created, with habitat utilization confirmed for H.yangi in 17 of these habitats indicating a low alternative
habitat utilization rate.

» BAXX E-mail: gjjoo@pusan.ac.kr
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Study on long-term changes in the community of Bolboschoenus
planiculmis, a food plant for swans, in the mud flats of Eulsuk Island,
Nakdong River Estuary

cl,2+

Kim, Gu-Yeon'?*, Hee Sun Park®**, Ji Yoon Kim>, Wonho Lee*, Gea-Jae Joo?

"MSC Ministry of Education, Kyungnam University
ZBiodiversity Center, Kyungnam University
3Department of Integrated Biological Sciences, Pusan National University
“Nakdong Estuary Eco Center
Department of Biological Science, Kunsan National University

This study analyzed the relationship between distribution of Bolboschoenus planiculmis which is main food
source of swans(national monument species) with environmental factors, discharge, rainfall, and salinity in Eulsuk-do
from 2020 to 2023. The distribution area of B. planiculmis in Eulsuk tidal flat was 103,672nf in 2020, 95,2401
in 2021, 88,1631 in 2022, and 110,879 ni in 2023, and represents a sharp decrease compared to the 400,925 ni
area recorded in 2004. From 2020 to 2023, the growth densities of B. planiculmis were 243.6+12.5 m?, 135.45+7.38
m?, 51.10+2.54 m?, and 238.20+16.36 m™, respectively, and the biomass was 199.89+28.01 gDW m?, 18.57+5.12
gDWm?, 6.55+1.12 gDWm?, and 153.53+£25.43 gDWm™ in 2020, 2023, 2021, and 2022, respectively. Based
on discharge during May-July, which affects plant growth, the left gate discharge of the estuary barrage from
2020 to 2023 was 62,322 m’sec’, 33,329 m’sec”’, 6,810 m’sec”, and 93,641 m’sec’’, respectively; rainfall was
1,136 mm, 799 mm, 297 mm, and 993 mm, respectively; and average salinity was 14.7+9.4psu, 21.1+4.7psu,
26.142.7psu, and 14.5+11.1psu, respectively. In 2022, cumulative rainfall (978 mm, about 70% of the 30-year
average) and discharge (43,226 m’sec”) decreased sharply, resulting in the highest mean salinity (25.46 psu),
and the distribution area, density, and biomass of the B. planiculmis decreased sharply. In 2023, there was a
rise in discharge with an increase in rainfall, leading to a decrease in salinity. Consequently, this environmental
change facilitated the recovery of B. planiculmis growth.

This paper was researched with the support of a 2023 research grant from the Busan Green Environment
Center(23-2-70-76).

» Corresponding Author E-mail: kimguyeon@kyungnam.ac.kr
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This work was supported by Korea Environmental Industry and Technology Institute (KEITI) through Aquatic Ecosystem
Health Technology Development Project funded by Korea Ministry of Environment (MOE) (No. RS-2022-KE02211).
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Homing behavior and home range of Endangered Wildlife Class Il
Mauremys reevesii

Chang-Deuk ParkP! Kwanik Kwon' Jeongwoo Yoo', Nakyung Yoo', Ju-Duk Yoon®

'Research Center for Endangered Species, National Institute of Ecology, Yeongyang, the Republic of Korea

The Reeves’ turtle, Mauremys reevesii inhabits in freshwater bodies of Korea, China, Japan, and Taiwan. The
population and distribution of M. reevesii are continuously decreasing due to habitat destruction for development,
competition and predation by invasive species, roadkill and illegal poaching. For these reasons, the Korean government
has designated this species as an endangered wildlife class II to protect them. Understanding the behavioral
characteristics such as seasonal movement and home range is important to the conservation of M. reevesii. So,
we monitored seasonal movement of M. reevesii using GPS telemetry in two types of habitats, reservoir (n =
6) and river (n = 6) from April through November 2022. And we examined the site fidelity of M. reevesii (n
= 7) using GPS telemetry in reserviors from May 2023 until now. Although the size of home range (MCP, Minimum
Convex Polygon) of M. reevesii in the river was the largest at 204,242 nf, there was no statistical significant
difference (Wilcox rank test, p = 0.589) in those between the river (75,301+£72,899nf) and the reservoir
(41,5684+29,729 ). However, there was a difference in MCP by behavioral type. The size of individuals who
left the reservoir was larger than that of those who stayed. These results indicate that the difference in the size
of home range is not based on habitat type, but on individual behavioral differences. And We found M. reevesii
showed the homing behavior, leaving the initial point and returning to their original habitat in both reservoir
and river. And we noted M. reevesii at distances of 200 ~ 700m from center of reservoirs, two of them returned
homing only being displaced 200, 300m away until now. It is necessary to develop customized conservation strategies
for M. reevesii considering the homing behavior and home range clarified by this study.

» Corresponding author E-mail: grandblue@nie.re.kr

_ 49



20243 sh=o/dElsts| S5 ST ECHS]|

(<]

HZ =9

84 (7d7o“H

A AEAe] 7

7 AL 7EY 4, 77 By ofye}t A A o gk AAEH 549
d B)ol B E FFEHERE Yoyt T3 dHuY Wste] Axjelr), viH FAVE
= 011‘?1‘—3 iAoz thekst A7) 28 351 ul Qlou}, AXA hHEHZEE] S0
33 0:]@_/\510 = M ATz A3 AA ot o]oﬂ B A7E= Ydxrlo] =g #H9l
WA G Z Hsl & ;ﬂowb‘qﬂr TAIE EANSE SFH R ARSI
—E‘Z‘:}%\Jg‘i/ﬁ ;q/\‘]/‘é ﬂ]ﬁé—?—;‘]‘—i{—% ‘/] :I‘LZ]:]O]'X']/H EA’] O %ﬁo]—:ﬂ_ O]E é/ﬂ O:]:FL‘/] 7‘Ile_d“_i Xﬂ}\]»‘}‘
DA Bk, ZAATE 7] BSANE ASS 20038 FA 0 2024 FAZAE AAsHe] B
83t ach 2APA T, WAHL F 705 18l A2 T 675°] AASkaL e AR FRlET sk
SHdTZ(Wentworth A ANE &A% A3 WAL gravel 33.3%, pebble 26.7%, silt/sand 21.7%2] <=°] %o

r% (L,
e foly
)
il
b

_1

>

L_{o
K
rTr

>
2
N
r]I.

o

o
f
ZE
ﬂ B

o

F7FL silt/sand 38.6%, gravel 28.6%, pebble 17.2%9] £o 2 Q1= o] Fa W 580 &
&S AT = dddth 53] F 3 BF st1(HFFH)Y A silt/sand, gravel] vl Eo] Aoz oz
g EAS RoFon 1O 9 3F AHES dF W AT EE FAS 5SS BT
ELh TS obHE A group (1A Q] wh B gHd ol sl Ao A3 3] Eg o] Fojdh)o
43 B go] WAHL AA9 50.0%, E4S 47.8%= H]u.’“ A #gelEgon, T 3 nTF FIH
AN Se7] A BeEfade] HlEo] AR Fof AxH P FHFFES] A&7 FTA A A EA
Al = JEd S AT g AT AL ZHAAES] B WAHE 13 17.8%, 23 35. 9%,
LA 36.6%% AZ ARSI oW, EA] 79 ARG A AT /\}J} i 555

(

6°

glstath WA 6/ A T std4~5 Aol FAIETE 417%E 7HE %o thae st5~6 A}Olﬂ

32.7%%2 =g¢kth, Z 70 AAH = st3~4 AFo)2] SAET) 488% 2 A =gkon TS L st4-5

A}017}443% =3t F 3 R HAAREOE FERE WEE2TE fARE 52 54S UERoH,
bl A FTH6t3, HAHANA AP AL v go] =2 o] F=E o]2fgt sHFTE WSt AAMY dEFHF
2o FXAAA “‘ AZAAG FEFE vAAL Y= AoE AHGHAG

A}A}: B ANE2 G55ARE 9 Adozs e grAde s A7 22AFE(2023), 9 A WS

ol AFE AHF YT

» WAXXL E-mail: jhpark@keco.co.kr

S El
13} 24.6%, 23+
2 =
70

50



TAEYH

A BHAIP] 2 gle=2 7151 1 Aoz &
SR, Y7187, 012F7, YA, 2YS!, e, gy
@Al 2, ‘SRR St HER

L 199130l ha-E %JQE A4 F 3" FAEAZ st 2001 o] F EAIENE FREAIZIA
247 AAN7A LALF FA Foll Aok ¥vhE 20223 [EAFH %AM%
1 Aol mE dBAFH Xé&ﬂl"%g S Y3 AAFHANA SR et dFo g Fe4e ] A4
I3 T A= AHIAH EAH =3 A HKP sl }?401
g , ISEUHE gz #*ﬂEHﬁl FARALE!
/\l 3o C‘”E«l agaa ks U}%ﬁ T2 S A A A3 BIHE 918k 2024
ol EU5E FHOE £ A7 20 AH, =45 s 2] AA, 4 &7 270 AR 9 ASEiH
57H ZVSOM AEA2ST, A2 ofF AR} o] & HMR S E IV ES oA AR5 = FAI(C] 73 7HA
) W El 7|Hkste] FAEA DS Hrbekd o AR, F 65 103 30 52470 A1) o /7 A4 o]
ﬁOlH%‘\ﬁ}( Z97) YA E 1F EYAE, 7f=E17], 02X 3% 2D AA7|EdE 02X 1F, z‘s_wc
% A8, W7k 5 12%). HEL 227 (27.5%), °P°7<4Z% FAAY14.9%)H oM, A
B SHE 0.695+£0.129, E‘r%h}_ 1.459+0.375, EH:‘;E 0.765+0.105, F=H-5 1.799+0.569% TEFE |20l 7] t&%
THIAEEEBT A Zo= ﬁwlﬁmt} SE ALk *]'0}71‘ st ol Ao e A A7 Ho7F A
FAI 243t B 6392 BS L)oo g 3 "JHOi TA AR o} {F7E AAsr]o] B A QL AR A 7}
FAHIL e A= Q"JH E}. $3H FA 9 FAI= B 70.4(B5F, ;??%) A5 FA19 FAI=
Ht 588(CoH, HE)OE ttestZA t-value 1.185(p=0275)% F FAIS BAA FoAL Q= Ao g Fly
Atk B AFA = ofFoll 7Rkt A AAS Hrkstd o, 3 A58 Adst Al FAEA
#EE 9% 7 2AER %ng T e o= AT
ARAL: B AREL g dxy dTgERY Yo 295 £9 94 G A FREA
AT Y ALA 1248021000§)§ whol A AF U

» BAXXE E-mail: jhpark@keco.co.kr

mlm o o o o 42
0]-}
2
bl oz
2
o
IE
oN

Q&mﬂ-l)lvﬁmz
ilﬁorﬁrhirﬁm

51



20243 sh=o/dElsts| S5 ST ECHS]|

DIZ 2 MARIO] WS MAIEZON ZSH YESHY 917

A A AR o] A28k R1E 7 (Prasiola japonica)> YNFA 02 i
A 53 T #5279 dFelt o8 @ e oM e FLeA AN LA
EATZE ol Ant sk glo ZASEAA Tl A= Ad 2012900 £ A S EXP@ A7 AR A A

o7 A MBI H5H B 9 A2A] s 93 dE A5 JPstaL Uk old E AFedlA =
2] B4 F3tvt @%?:E-EﬂL 71 E-7)(Prasiola japonica)] A2} 373 o EH?} FREAS sty
—rlf?}‘ﬂ AZIE, A Y3, 35 AEAAE 9 F8 A4 IANE T8 TEHHE AR
53] 9= Asde 54 Eﬂ st J57-¢ /*171"] st 71 & A L7 Bl EA 2 87
—irﬂli ZAAZIE TR eH, XA 540 mE FE 2AEAE 94 RERo] JFRES =
PlaMAA FHEEE FEstel AREA F A vA8Y R SEdETel diste daes s ddsk
ok AR A3, EAE RIE Aol FRAHA Fkon, AFHE AR dAo] FA Al FlHEAT

&7 A2lo] FRlxA 2 EAY F8 o|3etH A28 A L 2 FF 132 C, &3 F(me/L)
H 115 mg/L, pH B 7.9 2183 A7/ A E5(xS/em) BT 173.6 #S/emZ A FH A} =3 7153
A 2ol ZRle FA9] o]3}etA AAEAE L & i 144 T, 8244 (mg/L) B+ 10.8 mg/L, pH B+t
73, AN A ES(uS/em) B 182.1 uS/emZ A A 7] £+2] 1;}@}% A28 2oz} 18 IA YERIR
EohTh Wt B3 MAA LS A Al A HiF 23.7 em, F5 H T 0.770 m/s, Z5(Tllumination) 3 ¥
33.0 kLux 2 AU, FANE F4 H 33.1 om, 74 Jé% 1.260 m/s, % B 1263 kLuxZ 2
ztolE BT olH s AR Kol WIEF1o A2 S Z—‘:ﬁ&lt Fa3% A ale 53 FF e
ZE So] BEgrxoz LIS 3 & 4 Yoy, ojle vEZ AR A FgEs 3 =a3
71250t} old &Fol+= “1 Z H*‘ ASEE I3 U e A5 dEe S-S vAAY
E= uE TheAol e AT AeaY ANAH HARrEAGo U AAER 47 A7V 28T AR
s A=

AL B ARES AHEA S Ador e AAA S g HIAAX o] HEA2 S gk A e s3]
AT, 20228 AHLE Wol AFHAFU

» WAXXF E-mail: jhpark@keco.co.kr
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TAEYH

AHA7I9FHE F 210 SHAYENA 478 S U Y AA 25

SR 2IP, 0|24, EMIE, Of&h2¢
A=ofstu A2 2 FsH
SHAAENA A7 B 2 A& f8 dEd e o JEdeds Hcske Y A S FRs e
oy e Ae} st Ed @ A ALY AAE 2 F8AS wo|7] HslAE AAZHL 5d ¢
Feete] o] Qs o AFo A= & 7] WES H(NDS: Nature based Solution)g &-8-3}<]

o &
S el AU Bl 9 Beldel AAE AL #A 8 B AAE i8R T4
_/,:

S9SN SAD AEAY A9 Ak SAAA A3 AEAD @A

2778t 2023) 9 *35113}78%%*}?3 NEAAA (BAR, 2014) 5o Anst AE7} o|AL vigow
TEEAT. B9 9 Bl 52 FHL A9 A8 AnE vgos EH*P*W«I Bl B e $4%9]
Ao e Adsts A 2RAT. olF Hedd ¥ F2 e

7203 2 F70o] THE NbS

G BN PSS Sl Fa ALTUS AU &+ e A 9 RAPYE WSS w2
TEAG TEG B 8 Bl AAE AN A A A% An D welger v
A A S F FEZAN Aol A5 A o) e A Aspol g siol 24 o
YRS AAST AA S BPHS FAStATE & AFONN THD AA/EIE A B 2 Bey

DA S el 06 oo ool Hele A § BN B AE B4 S
9% sk wel Ade) 1z A BeE 5 Aok
* B ATE GG AFABN DL BA7 AN AU Wol Y UG

» WAMXXE E-mail: swl7311@konkuk.ac.kr

st40] Y3 40 MY HYSHASE 20| DIXE G 24

Ao g2 Fagh 7]%‘% TPzt o FAHAE 99 A FFoE Qs gt 2EdH
AA v Bol =E5H Aok olol 174 sk wel @ BRE HA S feiAe EXolE, & ¥ AESTH
T4 84 18] A EH?. A &AL A77F Hastt AfA] 5o AESH AL HA=
VS B7Estr] S8 £ Aol A EXOl&(=A, Y, 4HF), 2 (BOD, TN, TP) ¥ A4} A
2GR Z, A A, AR B0, AR EA o]yl AAY NP FAFEE 3 THEPTS,
WA F)oll U]X]L B FrHoh B3 A 2SS s HAEYE BEE AFESEA T MAlE Yol
thal o2} 7}A sAo] 7153 SHAP (SHaply Addicive exPlanation)% AH83 AR T SHAP= A 98 45
283 ol & AFste 22 BE FRE JHAHOE HoETh B AFollA 7 719:13} 2de JgHdE

ru[o

28 mdolglon, ol VIRt W TRE F(SHAPR) 23, AMA I FHFF& :rL;S T-/d ol
7V F23 Haes 159 A E el Whd AAl2 218 = EPTE q]x%z A BT 7}A vre

bt 2Rl = A Ed 3 Eskd 7“'10}*4 A3 °ﬂ/~1 EPTES 1%, =4 4 *Pa H]-g-0]
MARE G vHoH, YAEAFS F2 15, #YHlE, 20 /A=l %’%% ‘:’]Xﬂr/}. 2 A=
FlEebd 3 Fxshd A sk g4 ol et @7 EPTS, WS PAs 9% d2us As
HojEnh mpeba & Aol A FEskd 3 Fzshd ol A A M A "4175“”7415 ool ok FARRE SF 8

|
o] mA= g2 FF2 3 84, FANE wet 59 9 #Ert s AAYTH
* B ANELS F R Aldes t&%% g7 1Ed ] ‘ICTﬂt& D7} g AEA A 71eEA
A hg ol A5 U EFH H(2020002990009)
* B ANELS FAT22AAY AYoRE s wol FaE AT ARYY

» WAMXXL E-mail: swl7311@konkuk.ac.kr
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AEEFFIAEL T2 AHANA Fa3 9&E ot 7‘3 *§47+°l”1, 1A %/\}7} Fro
%*é% 7HRt} ol # 3 B4 HE =
CERE oy @A FEESE 2, *ﬁ‘% ﬂﬂ% T T H-Fof
AENA B7HA 2 A 0 T80l Frhskal Aok oAM= 407t 9
FJJ ZAE A=A AEEFIAES 83 0734 F7 AT obd 53 Aotk
o] 20083 5B} 2023@7FA] A= 607) T4 9670 A H)oll A AR HolHE H}%QE ANEZG
AES o] &3 A7 7R S3(P-IBI: Plankton index of biotic integrity)E 7I&3lal 1 284S HAESH .
P-IBIo| A &89 W E= e FTGA, FFLds), sAHA Hsid, o dAEE txe S’lE% T35
o A" Tl MEYAE R, 527, ‘*Z%, HARZF AlZet & 57, & A, Menhinick THd =
eri o] FojHt} o] MEYELS FIUs AxE UHel= =F FI &8t A (TSlko)2t 23 484
S Ho 549 BYPslo wztslA HkEEeE Ao E eyt E=3 542 HrbstE o)3kekE 3+
&OJ(COD, TOC, TN, TP, Chl-a)7% TSlko 2ol F48 & 2 (PCA) 2 ol HE Axisl ¥} Axis2@] 2 Adw o]
65.4%(p<0. 001)i Ut P-IBI 74 WEZo] 54 FAHAE Hrlste dHl 8% A2 AFH AT
olo] we}, AAH WEYL pIBICl A8E + UE %ﬁ?‘& HEYOoR HAFH &4 FAEHA H7t
ZHgo] 7153 Aeow AdT)

» BAXXE E-mail: sjhwang@konkuk.ac.kr

=~ y0 oo
i

H
V32

o ¥ol§ THI, AUSIL, AN, HPOERE =35y 93] MEA olFsok Wk £
BEE olftel AT 42 FAY HAol, oISl HISEE CIEE DALE FGEe 704

ot o] A7+ Tl AXAE FFolF A v -‘S’“l“.% H7Vekal, o] & vt o2 o] 29| HA| S AlFol v
T e HolHE AT + Utk & 1}7}]4/] Pseudobagrus fulvidraco, ™51 }2] Tridentiger
brevispinis, Rhinogobius brunneus Al ‘6‘-/] 7<1 /H A AFE Yoz AT ZF o] Fo A AF, A,
A & SAs BHEd 19 A& AHESHA °°é‘ =89 gyrldth 49 S8 =4 cg =51

YA AL E (Um;t)a} AR EETL s HE 2 ST 95 Aok P idacos] B

crit

9} TLs '& 747} 0.73£0.15 ms~ '9} 6.3240.38 TLs ', T. brevispinis= 0.75+0.10 ms 9} 10.5440.77 TLs °,

R. brunneus= 13 +0.12 ms~ "9} 27.10£0.79 TLs~ 1i 7y =4 E]Oi\:} Zy o7 £9 T8 A&
Solnl @ RAAT Holwl, o)k oiFel AW 40 et Bk & e Helskah ) Toaw
o §9 Sl Bt HolEL ojwel A Agdl FaT ARE ATY .

Zo 9 8L Wt o= A4S Folt ATV Basin wuAn,

o]
» WAXXL E-mail: jangmino@kongju.ac.kr
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CHYSH 220N BH Q2L (eDNA) 71¥k0] O{2 442t 3% O{Z2AL Zate] bl

SEUKSIL PHIATHS L F 0RO AIE]

S 2 eDNA)E A A NA 28 glo] AES FAFOEN A2 W EX At AQ 5+
AT B AFE TFS FEH A eDNA 7|5He] of {4k A4
oAFA ztolE WA defetarzt shth. 2024 4Ll
(1870 A1), (870 A A), Ta(67] AA)ol A eDNA 718k AEFA T @A ZALE W3t
eDNATE HAFHEZE o] §atq 253k, CN ZH S GFF ZHE ©] &3 o3%=3t3th Blood and
Tissue KitS AF83}9] eDNAE FE35}aL, n|EFZ =0} 16SIDNA FAAE TS 2 Tllumina miseq platform
oA WEtHtEY At 3% A A5 A AR w2l 3T eDNA 3 T
A ZAbol| HIsle SHA, S, SAaol A ZHZE oF 1.6vl, 2941, 1.8¥] =A] UEStoH, T EXH Alo] 9]
o FdE BE Aol A & A= YEytth 53] stxledA 1127, 9T 59 7 T3 skl A
TALE 5o Yo E AT thFEe Wsold ofFf= AR ZAoA WAL LA AAITE eDNA A ol A
© TR AR FUth HEY ShoAME AEEF NATE HAE A eDNA A4 ol A AT
5o A= BAEA Atk EAH et Ao e $HElA eDNASH A ALY 9A41F B ol F
< M2 gE2A Yetston, st AT o Fo] A AYURE FAAT. TR FAE E4 A sk
strol A= eDNASH & A A#7F HE&sHA FEEALL, T4AAT S/F 7] Z-HFAET}
40%E UERHIATE eDNA 7]Hke] £42 e o #AQl0]l Q7IMER T TERSER V&
AT Y= ztol7t AT 3 eDNAT FA1Y 550 we} o] &3t F 25 FUE
A7] WZoll, eDNA 7|HHe] ZAke} HA o) f2AL A3 Afololl A Zpol7t WA st= Ao w ATdn
R oATE= AR YA AESAHY eDNA 8 7|itzA A0y E 3 F3EHASU

» WAXXL E-mail: jangmino@kongju.ac kr

Sya, A, UEY, A3, Gof, YFH', A8
TYBY Y SHYTAARY
S A Sds Adslo] glom, Bl of@ G el Wsleh =N IS P A soo=
golslol ek 7 AFSAROE LIHT e HF FANA 2 SPAAE R, BIAAL
F7A s} viekel AAE AEI glol, SEuer shAolAl speke] A FRol B RS 2
g3 AT Al Fohiy] o gtk ARZAY HF FAHA 2A ABE B, RS, A4
HETHFEER, o F L YANE 2 A% 5 BEeL, T 5103 ol BASH AE) 54 WsE

shetgy et

ST BES 715 2 ee] AL BT TSI Qo) AA Ae] TR WAL PHHOE JEE
05puE 71EOE AAE FRATE 1 olFels AEY 28 4o uet 715 A4 AANE F AA
o9} 7154 oI F FHINF sotste] TRATL At R GYNE FHUH F7E FOE }5

To) A7 Ae] ABAA B4 AU

» BAMXXL E-mail: waterfa@korea.kr
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N
rol
N

>
==

=]
5|
VHEfQtR R, 2R TS W Y S50, PSITHStw Y kst () MERRALEE S S5 e A

f
O
™

oy
g

SY

B A7e ITA W 3709 Estel MY RREEgR £ Y o] Apolef o] FFES
u]x]L 220 B4 8l AAA, G4k, dgdS oo 2 2023\ 79 RE] 20243 497K 43] ZALE
P3P o, FEstHde] nuE 3 FEI{H 2N EH, EH)S A FLI A7)0l RAS
A A5 A T Z/\}7]7P5°J RlE FAELFRY F SdTTF FFsHH] 129d, d5H1E 247} 395,
285—01‘H o, A, G4t 4 FEHL 7 34F, 161F, 1265 2.2 Frxsldol vlg) F&shdelA 253]
=L SHEFTE BYa, : TE HLEP‘;“,\E} Non-metric multidimensional scaling
(NMDS) A4S o] &3ty Hx}'%%%‘ T ztolE AT A FxetH A FEskd e B Ed R 7S

FEe FEENCH, /MY A&t GA 7 AolvE & Ho}‘}iﬂ} TS Z) et AEETAE iL%lOﬂ
FEFs PR = o3ty 8]l 9A AolE YEPlET FERFHLS 157 A TN %)Y FFHe] =
A

714

R
rzi'
o
>
N
o
I
rlo
e
el
o\
il

7 5l 94k e 2, BOD, A7|AEE E—% TG Rl aRlsde) #AAC] F& W, Oﬂow o
EE 9 TR (H]a”é ) dFHo] Z AR FRAE AT Indicator species analysis(ISA) 4=

E3) 7 sl A gA RAEUEE :@?_lé} Azt #2313 o A= Cymbdla turgidula, Achnanthes convergens
vo] F8 AxFOE FAFA, A2 Navicula schroeteri, Aulacoseira ambigua, 4+ -2 Cocconeis
placentula var. lineata, Navicula seminulum < $+%-& Encyonema lunatum, Fragilaria bidens 5©] 8 A& F o
2 ZRIE] 3hHZ Aol & UEll = 2o ® IHAT B A7 AT A R o dE S 7=
ZAA o] A& whol FaE QU T

» WAMXXt E-mail: drdoogy@kes.re.kr

ru>J oN'

56



TAEYH

VHEfRtR R O W BHAE 2 M kst 3 (F) e RA

FAEA L FES S AEAVE 243HA] &L FHE ouisiH, A ESHE & Y EEE fEow
TEHAT o]Hg & A AAHA A, FAHA AE GFde FAE olofzitt, e o
FHIE Bt oz wasta F&S AAshrloe AET A oy, IS B3 U
S ety g2 o7 Hrlsks #8A 0 & Ul B4 @ Mdo] gty B AFE Jat-AH4217
FAL GHE o E FAEHFHELH, ANAUNIFHFEE, ofF)Y 1448 H7F Adge} 7
ol &R sE JAPsIAT A B S A4 H7F HE FAUA A3 A 9 ARG Ho)
U Soll B3 A3 SHHAGFHEAFEY 20192 wtow, & A Ao} F<E FHIE s A8
A 3734 FE=dd ek A EE R, 2019)9F FAEA 734 d=Ud TS 9% FFH A (SOP)(=
A3 A8HY, 2023)8 =83 FAETY AZAE 2HE Tl FAHHY YS01, YS08, FAHH (U
AR THAETNOZ AAHFHNoH, o] F7t] i3] FAETY AE&FFIE ATt FAELF

S SFAEYF AUEE, 58 RN UNER F 27 &5, A0S

ToTo=E =TT .

SUTT, TH AT =2 MARE v, W2 EPTS /AL E Bl &, @2 U=

9 2 MAEE v&, AT 52 MAEE HIEE F o/ &5, olfe U4E 54, 85
=2 A HE, ST W2 A HE, e AXT A, AARAR F 57 &5l AERE S
2 AARHNG. F AEDJALS A Z]Eel wel AdAgstion, 85, A7HWEE, T-N, T-P, AFDM
o] FHEAJo R =E2HAY. ol FA FAETY I 2AE FTEEHA, A& As ke A, AT
A& dJez =23 g5l Ui AGddAE A, HFH o A4E Aae A& AU S AT
T e e 5 B A ke AN g AEF g 7|2ARE AHE g lnh 2 dTe 9aax
FrABY L BV 22 AR Y] AdE wop FREAFTYH

» WAMXXt E-mail: drdoogy@kes.re.kr
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S50 MELIYY HY Y B Y

HoHE L Sl= Xl:rl*gEHﬁH 7159 %

ol 12

kel sl Arskith SARUEHY ARE F47 A3, S5 A Oﬂt— 1847H/\«l ~?<l7} HX] OF
o, RUHY S T3 e e/l FACE HARSFS Tt F 1248F2 TFT F=50
At ok A=AdS 424 ARE 4T A, S5 AYee Ad7dE, EFAVIMAAES
E3ste F 6,877F 2 A=Fol At )i, Xéii% < 1) Al & FET, AFA, SFA,
ST ‘%}%EE% 27 H B2 Ao IENY. S5 AHolles drdizTdy, OP‘@‘@EEEZ]
T4 TY T U AAFHESAHo] ot ’%‘Eﬂr a3 #dd FARSAGQ1d 55 HMV“
TH Az XW) e BRAA L v FkAY AF3 et Aethefdol TRsAY MAR LT

QRS ARTPe] e Aole o A8 RUHYS Fushn JHHE RAE AL e
AF AABHREAY FRA VS 5o T L ol BAAte] Folo AYo 2 NETY AY}
B AY 1% % 0% Faze) BE ANE ALY 5 Ye A0 e

» WXL E-mail: d-kim@cri.re.kr

3% 2 220 YPQAW SHEU Y| Y| A

g alo] FaEd TR vA= G th3t Mtd S mdde AT
i

= 7]
A6 S RETE 9 WAR) AT IAYIA RAED 7 & ENSAT, $AEL A 2L 20200
8% 223 109714 447 Us) A9, BR824 8 . DO BOD EC, S, 41, S
9 G B W AN A 5 AT B ] Pl S0 e 94 1i6E

HAZ He 104F olHeH, o] F AELF 85.1-88.3%, AHELF= 11.7~149% At A= ‘:‘745“/]
&7 65,000~1,365,000cells/mLe] ML= 20201 o] H+ 576, 347(+228 050)cells/mLE 7} ek, 2023
of W 184,807(+141,255)cellssmLE 7} At - ZEL nE 2AMA R A thEE Pseudostaurosira
elliptica, Nitzschia inconspicuaR al, <o) vl d = WA K o}Troﬂ A= B/ Cyclotella atomus,
Stephanodiscus hantzschii®]l $33sle= AE&FS RYTh o} $HFL Staurosira venter, Navicula minima,
Pseudostaurosira elliptica, Achnanthidium muinutissimun, Cyclotella atomus, Discostella pseudostelligera s 2-
22X ZF Ao A 55 o WMste]| et MslEE Ao 27‘45“3} ZFAAE 9 Ao mE FaEge
AEY, FH8F 5 H8AHE] FHAAE CCAE o83t 4% A BE A7) vl a] Fgol
=& ARoAM = $HFTHL FBAd ol =4 vEpgted, & 3&743%17&«] g =g, 3l 5
FEFoE 3 HEFA LUt

AAL B AAEe a7 sd FAEA 274348 FE 7S Y A Y-S dhol A5 915(2020003050002).

» WAXXF E-mail: yjkim@daejin.ac.kr
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eDNA meta-barcodingz} #0|Z3 2 §8 232U F 22! Hln

QAP A2, 152, AMAE! gzl
ARt SHAL ADED} 2HZ O St S HOKO| B H|0f AIE]

AA7MA] B AFoA HAaA=dF £3 B4S dujgdS o] &3 Fe| ez ol 7|nkste] =3star
At 28y REAEd R B2 TEC FHHOE fASte] o] A8s s oEe B9 B
AR T BAHRAHANA e EAHo] FEHE 5 AV AT HT olH T FAE R
?13ll eDNA meta-barcodingS &85+ A7} &3] P Aot B AF= U 197) shdolA dvAd S
o] &3t Jejsta B HI eDNAE o] 83 B3 HHS 53 HIA5UF &3 49 AolE vk
o duld B48 ImL ¥ 10mL(eDNA E4 853 TI)E 4 &FS Flsty] 74 &5 2 3
ZA 9] Aol HlwstATh A A S o] &3 RAEUF 73 E4AY gRE] A ™A 10mL ¥ ImLE
A7 A7t FARBH el oy Al Uyt Gre AR 2o s 4 2 o9 Fo] WHalE S
BT eDNA £} 10mLE A3 dAnjd Bl A& Hit 18%E ImLE 3% dAnjd E4H

B A E&(12%)°ll B3] F 6% =UTh ZF Ao W = FTE eDNA 4] 36F(30~42F), 10mL
Hn 7 B2 24%(16-34), ImL A7 4 165(11~22)0.2 YEGow BE XA eDNA 49| &2d=F
F7F 7 gskth =9 duld B4 AR F(volume)o] BE4E EHF X&) =4 YERTh
o] eDNA E4io] dnA HAAdA 25 Ae P& 2719 53 E2 259 F =9 rbel F+82HE
ARs7] Mo At Orl, @A) eDNA #40°] 9f=79] Genbank #7314} DBE 7|WFo.2 F4{5 il
A7] wEoll s AalFol] obd =9 AMAFo R FA = yhedo] A4 o= Qs FEshd &/ WH A
dA&o] A HElYS 7hsAdel ok kb A3 24 ddiAe FF Sl TS e R
g 32 DB &E7} F a3ttt

2 ATE BAN AR AT Ad o sk sAEA AR AL B 7458 7H2022~2024)(8 7 1A
&y ol AYE ol AFEHAFUTH

» BAXXE E-mail: sjhwang@konkuk.ac.kr

0120] DIAMAR| MUOll CHEH 7IAISHE 71H0| &8 7H5%

=Oé
n

ol
)
R

T BX d+= F2 A E 3 G (regional-scale)oll A T}k 71 AISHE 7HS &8 A
u] A 21 2] @9 (microhabitat-scale) | A = F] AR S T2 ALESIH 7AStGS €83 B42 1
ot} wetA] B AFE ZIAISEEo] ofF vAAAA dAFe| €82 JtedS g]lstaz o A
ZAA REA R A 34070 ) AAAAE ZARE O o7, B8 Y 0318 3HS ZASIETH =
A sl= 3] (Zacco platypus), HE X (Rhynchocypris oxycephalus), ™ 5% 71 (Orthrias nudus) 3%
2 43}t Random forest, gradient boosting model & 71AgE EAZ B4 71 =
Hel rdlS XA F2 37 2218 accumulated local effects H4-S o] &3l A|Zt3}stdnh 24 2
4 o7l FgrE FAo] A FFo] H2 3R{E AISAL AFAE AF/U HEXAE $HFo]

Eo] B AYE H5TS Byt =3 oL HAA o7 HEFENE shto] #Fi fF50] %

719k 2Elgo] A
AL 7ttt

1>

2 Rtgs] § 2XE A5 7S BoFa ok wekA ZAISkE
FoA s AeiAe] B 3 Bl f&35iA &8E + UL

» WAMXXE E-mail: seoghyunkim@kangwon.ac.kr
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SH#0] CrFsH 27+ THOIOIA £H7 210[0]] IHE OfR MAJRIZ{BHER|S (HSI) HY 12

AT= 20073 HEH 2024 37HA] A2 H o F A AR EE 67 749, 1710 ZAR A, 905, oF 79
7H;<1]) Z1Hro 2 A D uAaAAR G ofF AAA HFE X]—r(Habltat Su1tab1hty Index, HSD=
MR 2 ZAAAHANA F4 2 28 A 3G acle Hegsgw FAE X (principal component
analysis) 2% 7 54 we} Z/‘}Xl = 3N FHoE ERIAT i oSS B T 5117
(Pungtungia herzi, 11¥)(Opsariichthys uncirostris amurenm) Z/‘H':—'r Y& Azsle= FAdAYZacco
koreanus), =35 A9g A53= I 2|2 platypus) et E %2 7= 31 71(Pseudopungtungia nigra),
F2l(Coreoleuciscus splendidus) % 6% HSIE 7|&sle] 7] OLE%J AR A EAT g AR ATgE
A2 2ol & B A 3t} Resource selection function 7]%F generalized linear mixed-effect model&
AHg3te] 69 HSIE 43 A3 vjghv], IdAY, E117], 118+ A2 X0 mE Aol& Helon
53 nee iy ‘6}%4«] S Bole AAA **E“Ol PP =T A8l AHE EAE 2 vkg st
e A mE G5 she AES BT AE17)= 4% AYd FX3H F2 e A5
Fe Bt 2 05—71 P 19] 347 9 o] /o] Aejzd EAdo] & wide HIl /e 7S BoFglon
E9] HSIE Bete Aol BdolEl 719k &el& el HSIE MEd & e 7FeAd S B ok

» BAXX E-mail: seoghyunkim@kangwon.ac.kr

ARG MR HYE A% DU B YT 271 OF Y MAMYHYSHZSE
MR HELE 2|5 MY

i oﬁ

A2} A A 8= A 4*(Habitat suitability index, HS)E AEZF] Ao & M =E FAH o2 T
T A= AFolth =3 HSI= A HA 1734 315 5 A=A 1ﬂ:§ 94'3]1 293 Fo ETE HriEa
AT 71E T APAFES HSI FHES A AAAA AE7te] kel o3 B84 Ado] A
F Ao Uﬂ] F2 A Z FE tigk HSI Al 34 F o it Resource selec tion function(RSF)< Z]-Lﬂ‘ﬂ]'
HSI 2H o] dFos 22X 3|AEA S &8 i AEFTY dEEE FATT RSF U E
AA A& F@MEH ARol 7IWete] HSI AHAAA A Bt BEAAE S 9 F doH, ’\/“
2 FE 2 %ﬂ@—?oﬂ i gk HSI A8 o] 7hastth £ A olA = RSF WHES &8 3574 74 oA/
L AN H I FHFTE=e WFoE fg 4ol tgt Az7|vk HSI— Ao, AAl SdME
A AEE &85 AHAHE HSIO tal AP HE5e T & AFE S8 G5 A T8 ES
AMAA AseE dofata AAZAQ FAA B Weks AXNS & A& Ao = 7|dn

» WAMXXL E-mail: ykcha@uos.ac.kr
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SHAMSZYY MMSEAIS (BMI) 52 §SH HTHZHE o2 2 617

A =7} A=Al

il A “1?:%‘5] = A A5 EA 4 (Benthic Macroinvertebrate Index: BMI)E Al Aksk
AAE FAAANSE JHEAE

7] = s 39 A BMI A3 HHolH FRAAFE He
S &1 218 ul9 o, BaA4e] 2l Yehts @77} otk olels SAE SR Slal AriEes
of elZo] Aas|ofof Ttk B ATOIAE BMI o Bl AYATFEA JUZUE o F 2D A usa
BIURE Fo) AT FRAT 1% W& DAL A% ARSAL ARoIA 082187 B
T2 1AS L BMI ARE Agstgon, 3] A8 BPoR ) w05 BRES N6l BREOE

2R eAT =T o) FAE ZM skl F 18,1217119] J%Eiﬂ A5E L&Atk vAFA A 5343 5 AE
= A3F o2 A 4 A= Random Forest dilg]F< "}%V{L ZIAStEor RS T 2H Y
A= C16-21'd ARE A3t A E(EA %%E LA 5= HE)I HF BMI 711 = AA
BMI % <=oko] A E‘—*# 7 o2 Bristath A4 Ed5e) nlwdt An), IA&-S B 95%HL
H YA go] /M Fe AE 57%E UYEIRT S ARE BMI ATE AlLete] AA BMI FHAQ} H] 3 3
A}, R ghol Het 0964302 UERTE o= AHEAE oS Bdo] fou|g & & F 5S BHoFH,
FHEREE dSshs 229 /o] /AT E dS5shs Zd EE}*‘H < 2ole H 8% 9L
& 5 9l5& AARIT Random Forest €i12] 52 AME3L ZAIStE & AR A o= 0124 T
Ao, A AAF dSFole ol e FAsA H%EW FE =8 NAFE ASee
mae] A ol & AT AAE 2 %ffh:}”ﬂ A = Ut“ o] 7 Aoz 7|vH. E%erl AR
A FEe EALS 1HEH3 ndo AR AL o= AIEE {2 FAAAZD F YL HoF AmHT
2 ATe SIS sl **81511741 AsrzAl 9 24734 H7K2022-2024) ARdell <3l A =S

» BAXXE E-mail: sjhwang@konkuk.ac.kr

Random ForestE &85t 22230} B2 (TDI) 0|2 2E 4

B =z 4 ‘I‘(TDD_' o= 3}7] st Ao

%‘3}1 TDIE 4H835H7] 9k Weks d7stdth A= sbd AESAH Y A A Al A
2008L‘i‘~2021 %J’ #=5d 3E AxS 9 529354 A5 E AHESHE T olF 92 Machine Learning
R2d9] 3lt<l Random ForestE #8331, 2] 3814 A8E YHAEE AL FRAETR METE
o3t TDIE AHA AT dEARE F 27,672719] HolH 5 o] dAE AAT 1812171 Hlo|E| & AM&-3f
ATt 20193~2021 3 & o =313 7]1E TDIFS] A S Regression 402 H7eA T o & md 9
ERAS Eol1 Y EE =ol7] {5k, TDI 249 o] &5&= FHAZ2F 77052 4(Genus) T Z 4=
15270(93% E£3HE 83 th Regression 4 A3} AAHAFR)E 045942 YERGTE S 2] 3 o A

1527 HFELFo NEZFE 5 Fo5HA d=shr)d& v &3 o] goy, E4 RIA=UiFr =40
A ANA AA S HIES FASHA o 5351 TDI ol 8T F de AR ARHY. FF SR
NP L gol7] 9ot RABRF AEF S FAAL 5 A& Weto] Axd Hast Aok

R ATE SR/ mHE A ek Zl:}‘gEHﬁ] A=A B A4 5 7H2022-2024y AFd el ol AAE A+
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U AHHMITE MYTHE7| (Melanoides tuberculata)oil CHgt
ZU MY 2z 712

YR, Mg, HYW?, BOIZS, AeyS
'TYMERR, A(F)EERAIH SR A, 3 (F)ohY

A ¥tk &7 (Melanoides tuberculata)E E3H3F Thiaridaes U A el Aol A28 7] 20] glom, 20243
THAEAANA FAs= A E Ao A ZAA H2E 2 HIAT A FTh&7]+= Malasian
Trumpet Snaill2 = B85 dAsET 54l &ote G5 FHFs=E AF3, ofzg 7t ofAo},
A%, dEo]Alotrp d4kAlolt)h, =2 H MA Etf7] oA dAaEY, di7] &3 EZFR )= Ad
o] v U AHAAME A2o] ERIEALE HdTE7|= FFHoA 2R/@lgae)et 71 A=
A& T w7 7P 2ol 7193 AdEE FF AE T ShUE AL 5T AYE B3 Hx=
A Z "o} o] %3k 7] 20] Ut} v A 4)(Parthenogenesis) © 2= WAS = 9lom, A= W3}, Ax
T Okt 3747 a9ldd tigk &g Wrt Hol dAl FAYE AL ofazegl gl ofAloh, 7], - Folg
7} QAlolYol 5 A MAF SR Bxsta Aok T3 QI FE REe WS st VS S5
T2 o] Fo TS A MAIFCE FUEHPHI vt o|FA FHEs Eaxet g T o 8l
o3 U A A AR A A FAGE AEIFA X9 E 7R EFSS dojula wEA G4 s o] 9o
A&l ZUE o] 3 Qs
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Complete mitochondrial genome of Dryophytes flaviventris and
comparison with O. suweonensis

Nakyung Yoo®', Mi-Sook Min?, Keun-Yong Kim?, Ju-Duk Yoon', Keun-Sik Kim'

"Restoration Research Team (Fishes/Amphibians & Reptile), Research Center for Endangered Species,
National Institute of Ecology, Yeongyang 36531, Republic of Korea
2Conservation Genome Resource Bank for Korean Wildlife (CGRB), College of Veterinary Medicine, and
BK21 Program for Veterinary Science, Seoul National University, Seoul 151-742, Korea
3Department of Genetic Analysis, AquaGenTech Co., Ltd, Busan 48300, Republic of Korea

There are three tree frog species in the Republic of Korea. In the case of Dryophytes flaviventirs, which was
listed as a new species in 2020 and is a sibling species of D. suweonensis, there is a lack of comparative studies
between D. suweonensis and D. flaviventris. Furthermore, no studies have been conducted on its mitochondrial
genome. So in this study, we analyzed and compared the complete mitochondrial genomes of two D. suweonensis
and two D. flaviventris living in the Republic of Korea. The complete mitogenome size of D. suweonensis were
18,610 — 18,616 bp, and D. flaviventris were 18,616 —18,617bp, the mitogenome of two species consisting of
13 protein —coding genes (PCGs), two ribosomal genes, 22 transfer RNA genes, and a D —loop. Base composition
of the overall sequence of four individuals were 56.5% for A + T content and 43.5% for C + G content. Most
of the PCGs used ATG as a start codon, except for the COX I and ND3, which used the GTG start codon.
Base composition and component of mitochondrial genome of D. suweonensis and D. flaviventris are the same.
Comparison of the secondary structure of the tRNA genes of the two species revealed no sequence differences
and no structural changes. Based on four datasets and two methods (maximum likelihood and bayesian inferecne
analysis), we constructed a phylogenetic tree to investigate the taxonomic status of the species and the phylogenetic
relationship between D. suweoenesis and D. flaviventris. Our results indicated that four individuals are the
monophyletic Therefore, the phylogenetic relationship among them is difficult to determine. These results suggest
that there are no significant genetic differences in the mitogenome between D. suweonensis and D. flaviventris,
and that further phylogenetic studies using nuclear DNA will need to be conducted. Also, our results can provide
the taxonomic of tree frogs living in the Republic of Korea.

» WAXXE E-mail: kskim@nie.re.kr
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Impact of new town development using comparison of diet sources for
Hynobius yangi larvae

Jeong-Soo GimP', Yoseok Choi?, Kanghui Kim', Suk-Hwan Hong® Gea-Jae Joo? and Hyunbin Jo*!

'Department of Pet Health Care, Busan Health University, Busan, Republic of Korea
’Department of Integrated Biological Science, Pusan National University, Busan 46241, Korea
3Department of Landscape Architecture Department, Pusan National University

Many amphibian species worldwide are at risk of extinction, prompting various habitat restoration efforts. Recently,
some habitats of Hynobius yangi have been impacted by the construction of the Sasong New town Development,
completed by 2023. However, habitat restoration efforts have been initiated. To evaluate the effects of these restoration
efforts, we collected and analyzed fecal samples from H. yangi larvae to study their diet. From April to June
2024, a total of 12 fecal samples were collected from larvae, categorized into natural areas (6 samples) and developed
areas (6 samples). Our results indicated that larvae in natural areas consumed a diverse range of food sources,
including zooplankton, phytoplankton, and benthic invertebrates. In contrast, the diet in developed areas was
predominantly composed of fish from the family Adrianichthyidae. In conclusion, the diversity of food sources
in developed areas was reduced, and the trophic structure was more simplified compared to natural areas. Continuous
attention is needed for disturbed natural populations, even after the restoration process has been implemented.

» WAMXXt E-mail: prozeva@bhu.ac.kr

Effects of non-native species removal efforts on fish community
structure in a wetland ecosystem

Jeong-Soo Gim', Kanghui Kim', Donghyun Hong?, Dong-Kyun Kim?, Erik Jeppesen?,
Kwang-Seuk Jeong® Gea-Jae Joo? and Hyunbin JoP¢!

'Department of Pet Health Care, Busan Health University, Busan, Republic of Korea
’Department of Integrated Biological Science, Pusan National University, Busan 46241, Korea
3K-water Research Institute, Daejeon 34085, Republic of Korea
“Department of Ecoscience, Aarhus University, Aarhus 8000, Denmark
*Department of Nursing Science, Busan Health University, Busan, Republic of Korea

Invasion by non-native species can cause major changes in fish diversity. Despite the urgency of this problem,
exotic species management (EM) to reduce non-native species is seldom followed up by long-term assessment
of the effects on the ecosystems. We conducted intensive field surveys of fishes and analysed long-term ecological
data spanning 15 years (2007-2022) on Upo Wetland in South Korea, where EM was conducted targeting two
non-native species: bluegill (Lepomis macrochirus) and largemouth bass (Micropterus salmoides). We found that
EM affected the non-native fish communities, while no significant changes occurred for the native fish communities
in terms of catch per unit effort. At population level, EM also caused instability in the population structure of
the remaining non-native fishes as judged from changes in size distribution but increased the stability of the native
fish populations. In addition, enhanced regulated connectivity between rivers and wetlands augmented species
diversity. In conclusion, we found cascading effects on non-native fish communities and negative structural changes
in populations following non-native fish removal efforts in Upo Wetland.

» WAMXXt E-mail: prozeva@bhu.ac.kr
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3117\ (Sarcocheilichthys nigripinnis morii)2t

2317| (S. variegatus wakiyae)®| AFH F7H3HZof 246t |
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2AviA (Micropterus salmoides)7t T AMEL7| o1F BIELZ 2] R0 O|2|= Y

A 1 A 5L =|cl
ULde!, araet, 2N
‘2 edthst A nkst)

< AEjA oA ThFgE oA oFFES FH THHOE AE YA A
e o]l =8 2= (Micropterus salmoides)9} £ (Lepomis macrochirus)©]
TAEAAA o F F S8 HAE 2ty dHA Jdoy T2 T4 T (local-scale) ol A1 & &7}
AdH o7 LA Yo B 2 Atk (regional-scale) -2 W EFF (metacommunity)ol] T X]= G &kl o 3 A
© 2 4R @& Aotk B AT 2008 FE 20233744 ZAME 1299971 AR A o] 7, o] 5}
}AAE, 28 FEAE & e R Idulxet EFo] AR ofF HEREH TR A= dFES
AFEA T AFA ARE AFESlY] B 24 A A =8 (non-metric multidimensional scaling)S 4] 3F
A w2, EFAT AP [ Alolo] A7t thE ofFel HIs] FHAH & Y-S SRlstith 2 AR o
A1 Alpha ¥ Gamma THFA -2 v 2=0] Aol FRE7F S71E el wet ZAst e, AeA| FH A o] St
= w9 g&o] F713HS 8213t ) Sorenson beta diversityS 7] HFO. 2 nestedness$}t turnoverES #44 3F
A Zdu 2ol o3 tumover7t F7FEFRATE o= vl 2=9] o]l o w40 F Ao WAHES BT
Atk & Aie JjFo] SAHAY ofF e Fxol vXe AHE HAFD o, I35 Y F

#el 9 HAE 9% PFHL ANT W 23 ZATE ATE @ Ao YA
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First record of the Cheekscaled frill-goby, Bathygobius cotticeps
(Gobiiformes: Gobiidae) from Jeju Island, Korea
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A single specimen of Bathygobius cotticeps (41.0 mm SL) was collected from the rocky pools of intertidal
zone of Jeju Island, Korea. This species is characterized by having VI- [, 9 dorsal fin rays, [, 8 anal fin rays,
scales on cheek and opercle, 23 predorsal scales, 38 longitudinal scales, 24 pectoral fins, 7 free rays on upper
pectoral fin, each divided to 5~7 branches, cephalic sensory canal pores H and K fused, and the middle of pelvic
frenum curved inwards smoothly. We propose a new Korean name, “Bi-neul-mu-nui-mang-duk” for the B. cotticeps
based on the presence of scales on the cheek.

» BMHXX E-mail: jgkim0909@jbnu.ac.kr
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Gymnogobius scrobiculatus (Takagi, 1957) (Oxudercidae: Gobionellinae),
a new record from Korea, identified using mitochondrial DNA barcoding
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Four specimens of Gymnogobius scrobiculatus (Takagi 1957) (22.0-34.0 mm standard length; SL), were collected
from mud reefs in Geoje Island, Korea. This species has VI- [, 10 dorsal fin rays, [, 9 anal fin rays, no
pre-dorsalscales, interorbital pores (D) very narrow (often connected to a single pore), and the second dorsal
fin origin is slightly above anal fin origin. Molecular analysis using the mitochondrial 12S rRNA gene sequence
phylogenetic tree showed apparent differences of 90-100% from nine other species living in Japan. A new Korean
name, “jul-mu-nui-sal-mang-duk” is proposed based on the dark color pattern on the whole body and caudal fin.

» BHXX E-mail: jgkim0909@jbnu.ac.kr
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