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In this study, we focused primarily on analyzing the fish community in Lake Yeongrang, a
representative lagoon in Korea, aiming to investigate changes in the aquatic ecosystem of this lake
by comparing the fish community surveyed before 2009 with the conditions observed after that
year. For this purpose, four surveys were conducted from December 2022 to October 2023 at five
different locations, collecting a total of 3,498 individuals from 26 families and 42 species. A
comparison with past data revealed significant changes in the composition of primary freshwater
fish, peripheral freshwater fish, and seawater fish. Regarding species, the research findings
indicated notable differences compared with past data. The percentage of primary freshwater fish
was 10% lower, that of peripheral freshwater fish was 20% lower, and that of seawater fish
showed an increase of over 30% compared to past data. A similar pattern was observed when
considering individual counts. Primary freshwater fish exhibited a decrease of 12%, peripheral
freshwater fish decreased by over 5%, and seawater fish showed an increase of more than 16%
compared to previous data. Therefore, the aquatic ecosystem of Lake Yeongrang appears to have
undergone significant marinification, largely owing to human-induced interventions. The
distinctive function of the lagoon, characterized by material cycling influenced by the breaking
sandbar, has been substantially compromised. Additionally, the aquatic ecosystem of Lake
Yeongrang was affected by the installation of a floating bridge. Therefore, continuous monitoring
and research are required.

Keywords: Brackish water lake, Breaking-sandbar, Human-induced interventions, Peripheral
freshwater fish, Seawater fish
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S S Bolihe] AhS t#shs Ao A HitEo] ths 714 213 9] 7 FRth HefjEjd o= ]lof
sfiet Q7 9s] 547 FAIE A0 2 sheks EE AEEAS AU At Gwag et al., 2005). A= F2 F
A19] zto|7} A2 slietellA] HAE™ Zd AlA| sieho] oF 13%E ZFx[_ith. ghito] Eish= Ao = oiFo] 2H8-
502 Qlofl Birtet R e vl et ERolA 29 EjFEe] 2R st S wot AT e, F 7 E UrelA]
H(Kjerfve, 1994) 551t At} 112 kmoll 24 18717} E-XHHWREO, 2017).

afiote] w7t AQkRoll ofal sieke: whet Bl A=A Fa1 71 vl Heke] HelE Ao At o5 TE-2 S
Z]of|, TEE qE&-2 Hithol| 250 Q1= A3-S A1 (Sand spit)2} 519, o] o] Al Ra S 2ol U A] L
SR A | AS h{Sand bar) 2}l Rt A= HF0-¢ T e o 22 243 jlof ofsf 7t A o=
S ==t o] 5 e 3] F4(Breaking-sandbar)©]2tal SHK(Park et al., 2007). ZIE|R o] WAYSHH A 5= Hitte}
A= Gt ol F wehH Tkt A EEC] FEiE - Sl ol s TR AdE) S Aol A1E 5
AFZHFAXR = o] 2 18] o420 592 o Eaz T WS ollA] f-Y=l= TE2] o2 sk} §lof Ak Ag
Al G52t 2], A o 2 EARY] §9] W 8/4AE0] I 5o Qlof| 7| et EY T 22 8 47} 51§
5H= 1Y YollA A4 0 2 485k = 5442 0] (Hydrach succession)”F Yot Shin and Park, 2004). ©|2%
A7} EalE|al T ot @F 71Tkl AA At AZL =9, 9] FHIE Halol= A2 AR Fido]
2 A 57} sd3t He /T EAck=H o AUFEdt 7RSSl /1912 02 AlE ZiHRE 2o
Aelo] ¥]H 3t Bofeto| A Fx oot AX ST tfF 2] AT Park et al., 2014). A5 ) EARS 571 7}
A= 57350 el whet o524 0 2 Wdleh=t] £ JiAlete] A 0 2 FTskAL wEA APdst | & g

AT ZAR|Q] P o= e H2A] AHE, 39%F, FFeol A= 252 FAHA2 7.8 K, T35
2] 1.02 Km?, B4 4 m, 89FZ01=7.21 Kmo|th(Seo et al., 2007). FH3=204]7] 52t HZlo] 14% 745}
o] P WA HZL-2 86% HLo|H EJ o]=204]7] Zof| H]3l 58%5to] HolJth Yoon et al., 2008). 1998 A]
P Folt AT FAHH Ao T2 T o] 482 HGF AdEE dol g AR e )= s19.oH
2000 defl= 7 7l e Slsl =2 %— F/ASIAEHWREO, 1999). 2008'd 8 €oll= F S of| A thitie of FuAt

H=tll A5 eHdehd o & olrArt 4 E o] 4 i off-Eo] HARRE A 02 BTGtk Kim et al.,

2008). 2009 H0ll= FFT TN SRS ol U= E St sty om Refjof ofgt 4==2.0] ulRlS w7

St} T RAE ARISH o] % slig=0] welof] ofsl A 24 BT 0F26 —30% B = Sielrt ehmE 4
Elo]thHuh et al., 2017). 2021 dol= G5 Yol Ert A= 5 212712] 9191491 7H¢)o] st

o|F% JBL | A= AEH 02 Wt viglom o] 3ol AAISk= A EA A 2] 92 PRk rH Ao

Lo L

I

2 Holrh 2| 27k2] geks ol el A L= n‘%—,j—l ol 9I94Huh et al., 2017; Seo et al., 2007; Shin et al., 2021;
Yoon and Cho, 2005)7} thi-=0] 9.0 ™ FH5.0] o} Frtof thet A= 20055E 2007U712] 1345 Choi et
al.(2007)9] AG-E AlQlobH 53] B HololA] sy 2siE] 1 vt e AR ] Fe SAHAIE =
ofs}7] ofele- A7goltt.

o Fate = @]ofl A AR Al 73S W o= A= X HE(Biological indicator) 2 Q1A% Q1T Karr(1991)2
of o] AAIR|9F 44, g17te] SRt ZiE Foll WA BFE-Sk= A Fetal Q1AISHAT. Jang et al.(2006)- 15
7} A HIA| 0] A AHA LR A o5 do] Ha1 A Aeh WSt B SHA| HF-gShs a5 s E AARIAE A -7t



EﬁﬂiﬂﬁﬁLﬂﬂﬁ—ﬂ o Aget AFskert. Ssiu 450k o] S50l el olRR L Tl
=45 A B

Zi/‘}b 20223 12°E7H 202313 1097F4] 41 AAJBIg om, ZARRHE S FF2 7% 7 271 A13(St. 1, 2),

Fo W 270 A3(St. 3, 4), 725 170 AR-(St. 5)S Ztst] F 570 2182 A stk Fig. 1).

Ist:2022.12.28 -12.29
2nd : 2023.03.29 -03.30
3rd : 2023.07.11 -07.12
4th : 2023.10.04 —10.05

offF ZAFS] ¢ TR Fdwhs s AIR(St. 1, St. 2)3 vt E & iﬂ% AF(St. 5)olldE FH(E=5 x5

mm) 2t FH(HE 7 x 7 mm)S ARSFE 0™, S Z]F(St. 3, St. 4)9] - AAH (S5 x 5 mm, =Y 4o] 25
B 40 5 AT I A ol 9 A S el 5] et
.00 50| ofeke AWAIs To] WaTHASoNE 10% TEWE §olo 14 F AR 2urslol SR

W ofFo] Bi wl FAL ol A s AM a9 7K Choi et al., 1990; Choi and Lee, 2017; Jeon, 1983,
1984, 1989; Kim, 1982, 1984, 1997; Kim and Kang, 1993)2 o]-251%t}. AL Pauly(1984)S H]9HE=
Anderson and Neumann(1996)= W51t}
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Fig. 1. Map showing the studied station in Lake Yeongrang.
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Fig. 2. Location of sampling sites in Lake Yeongrang.

AT W = aTL" W = total weight TL = total length a, b = parameters
HITHE: K = W/L? x 10° W: total weight TL= total length

3 K178 855 32 B111] 160 4:837171(YSI, probe) & AFSS1o] A S Sk,
2732 471 o) ROl 00 AHL FYT TN G USRS st 1 AHTH- B9 b st oW A RS
_".;

Ist:2022.12.28

2nd : 2023.03.30
3rd : 2023.07.12
4th : 2023.10.05

20229 1295E 2023 109714] 48]0] A% LD ofF2AL A F 267 42F 3,49870A17F A= ATt
(Table 1). £ AP A - H }FE-S I Family)E 2 A B H 50| 7K Gobiidae) 7} 105(23.81%) 22 7P &
2 Zo] A E AL th2-0 2 JoJal(Cyprinidae)7} 45(9.52%)°] A= 0™, vleti] o]l Osmeridae), <5011+
(Mugilidae), 27| 117] 7K Gasterosteidae), =274 0|2 Kyphosidae)7} ZY2} 25(4.76%) S 2 FHE ©] e}, ¥zt

o]} Anguillidae) 5 7]} B7-7-8 217 13(2.38%) 0.2 Felx| ]t
4250 AF-H I H| WA (Fig. 3) 49F-2 Fol(Tribolodon hakonensis) 866714 (24.76%), OF-4E-2 =A%
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Fig. 3. Relative abundance of fish species in Lake Yeongrang.

Table 1. List and number of fish species collected from Lake Yeongrang during December 2022 to October 2023

30.00

(Engraulis japonicus) 348714](10.23%)2] <=0 = SIRIE|F] O™, 1.00% H|FFO 2 AT FHrt A St

-

=
pr e

ﬁr

Sampling site

Species name Korean name Sl St 2 St 3 St 4 L5 Total RA  Note

ANGUILLIFORMES HiZ o] =
ANGUILLIDAE ol
Anguilla japonica Hi%to] 1 1 003 Ph
CLUPEIFORMES ol =

ENGRAULIDAE B2

Engraulis japonicus Hx] 302 56 358 1023 S
CLUPEIDAE Aojxt

Konosirus punctatus o 11 374 201 9 595 17.01 Ph
CYPRINIFORMES Qol=

CYPRINIDAE SJojx}

Carassius auratus 5o 9 9 0.26 Pr
Pseudorasbora parva 5o 1 3 4 0.11 Pr
Tribolodon hakonensis o] 11 332 453 70 866 2476  Ph
Zacco platypus ]2} 45 4 49 1.40 Pr
COBITIDAE n}gte]at

Misgurnus anguillicaudatus o] atg] 2 2 0.06 Pr
OSMERIFORMES Hith ol =

OSMERIDAE sl ofat

Hypomesus nipponensis Hlof 21 22 15 58 1.66 Ph
Salangichthys microdon Hjo] 12 6 18 0.51 Ph
MUGILIFORMES o=

MUGILIDAE Zo]7}

Chelon haematocheilus 7150 1 1 0.03 Ph
Mugil cephalus 0] 8 4 4 3 19 054 Ph
BELONIFORMES XS
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Table 1. List and number of fish species collected from Lake Yeongrang during December 2022 to October 2023 (Continued)

Sampling site

Species name Korean name St 1 SL2 St 3 St 4 SL5 Total RA  Note
ADRIANICHTHYOIDAE SAkt
Oryzias latipes FAH 1 1 0.03 Pr
HEMIRAMPHIDAE ShE 2|t
Hyporhamphus sajori Sk5A| 2 2 4 0.11 S
GASTEROSTEIFORMES 277 &
GASTEROSTEIDAE 27X 37| 3
Gasterosteus aculeatus Z7HA A7) 25 19 24 68 194 Ph
Pungitius kaibarae Z7IA 117 71 1 72 206 Pr
SCORPAENIFORMES ol
SCORPAENIDAE FEHY
Sebastes schlegelii ZuEet 1 1 0.03 S
HEXAGRAMMIDAE Hrfm )
Hexagrammos agrammus L-gfo] 4 4 0.11 S
COTTIDAE 570
Pseudoblennius cottoides TS 4 4 0.11 S
PERCIFORMES Fol=
CARANGIDAE 7o)}
Trachurus japonicus Z780] 3 3 0.09 S
GERREIDAE Al 2]}
Gerres oyena Al A] 18 3 21 0.60 S
SPARIDAE Lol
Acanthopagrus schlegelii = 3 5 8 0.23 S
KYPHOSIDAE =7l
Girella punctata ol & 88 88 252 S
Microcanthus strigatus HE 2 2 0.06 S
TERAPONTIDAE AdiAke]
Rhynchopelates oxyrhynchus =417} 9 9 0.26 S
EMBIOTOCIDAE ol
Ditrema temminckii TR 16 7 24 47 1.34 S
PHOLIDAE e ek vt
Pholis fangi 3| =2 2 2 3 7 0.20 S
BLENNIIDAE e = 2hx) 7
Omobranchus elegans Sedu| ek 1 1 0.03 S
GOBIIDAE YEo|7t
Acanthogobius flavimanus EAYE 51 341 388 57 837 2393 Ph
Acanthogobius lactipes ks 1 5 6 0.17  Ph
Acentrogobius pflaumii Y= 2 2 0.06  Ph
Favonigobius gymnauchen S 2 2 0.06 Ph
Gymnogobius breunigii i 10 6 2 18 0.51 Ph
Gymmnogobius urotaenia Tz 72 8 80 2.29 Ph
Luciogobius guttatus alaRsie= 1 1 0.03 Ph
Rhinogobius brunneus g 13 13 0.37 Ph
Tridentiger bifasciatus NEFETE 12 3 3 1 19 054 Ph
Tridentiger brevispinis NEA8YE 12 6 32 50 143  Ph
SPHYRAENIDAE T2 117)3}
Sphyraena pinguis X 117) 3 2 5 0.14 S
PLEURONECTIFORMES 7FAa| =
PARALICHTHYIDAE h=RE,
Paralichthys olivaceus gx] 1 1 0.03 S
PLEURONECTIDAE 7FApm) 3t
Platichthys stellatus A s e 11 3 8 22 063 S
TETRAODONTIFORMES Eol&
TETRATODONTIDAE =t
Takifugu niphobles 2 17 30 60 15 122 349 Ph
Number of family 4 10 14 18 13 26
Number of species 9 17 18 23 18 42
Number of indivisuals 226 202 1,480 1,266 324 3,498




Al-B7H sl M2 2 S

A+ 821 slo] WhE e ol o] S-S mets] Sla) A7, AREE o2 vl B Ak
) A7z Ene, 1, o H]%—wa SrkFig. 4). $58 /1208 429 1280] 7V Hl120] &
£ 72 ST.14%(8F)E A3 7150190 0 28.57%(4%) E AT E019t 14.29% 0 F) S AR o]} IS

]

194}, =<1 39l 7 Hlgo] =2 A2 70.00%(14°8) 5 AHAIg 71401 9.2 ™ 25.00%(55)E ZFAIet sli=oiet
5.00%(1°8)E AR Fol7F F1E o1tk o} 521 78 A 7 HlEo] =2 A2 59.09%(12°8) & ZFA?t 71470
Ao 31.81%(7%)2 dlrolet 9.09%(3%5) 2] Hrol7E FHE oIl 712<l 10€e] 7F Hlgo] =& ZAe
41.38%(128) 5 AHAI_E sl L 0™ 37.93%(118)5 ATt 7142019420.68%(65) & AHAIRE Eol7F FIE o13{th

MAGE 71522 ALR1 1290 71 Bl&0] =2 A2 91.62%(1977HA) 5 ZFAI]E 71401 AT 7.44%(167HA])
£ AR 0191 0.93%(27HA) & AR ol 7t FE oI Uk B} 380l 7FE HlEo] 2 72 97.48%(581 71
AE AR 71501 Ak 1.85%(117RA)E ZFAI_E sll=012} 0.6 7%(47RAl) & ARt H=ol7F FIE 0] it o181
790 71 Hlgo] & AL 71.65%(1,08270A) S ZAISH 71501 Ak 25.96%(39271A) S ZFAIRE Sigroiet
4.37%(3670A)) S AA1_t HEol7F FIE o]k 7HaR] 1090l 7FE Hlgo] =2 22 80.11%(1,16870A) & A1A1gh
715=0199Tt. 14.57%(17070A) & 2FAI]E all4=012t 5.31%(62 /1A & AHA|$H Ha=ol7t FE o]t

ThEo 2= AR g0, 7|50, sfiirof o] Hle-2 ERIsISItFig. 5). 75 7o & Jdo = fyd==st
7RI St. 194= F=o]9] HE0] 55.56%(58) = 7P =811 71470171 44.44%(48) = FIE 0132 sfi-oi= A
=2 Ik st 204= 719e019] HEo] 64.71%(119)= 7F B WO ™ 23.53%(45)2] Erolet
11.76%(25) 2] ll5=0171 FE o1t FHS WH<I St. 32] 5% 71520171 66.67%(12%) 2 7F =] VRt or
33.33%(6%) 9] sii=ol7F FE oI3ieh Bl AR EA] ek v R G2 UIFR] St. 40l4= 7140171
52.17%(128) 02 7P Eht 0™ 47.83%(115) 9] sll-ol7t FIE o] )let. Harol= AR WA ehtet. vietet
717k St. 50A= 714=012t slig=01 2] HIZ0] 50.00%(9F) & LotA YRt Eoli= A =1A] etk

NAGFE 7102 JHT 2 A== RIS St. 194 B4ro1 2] HlE0] 56.64%(12870A)E #FAI5t9.2H L
2] 43.36%(987HA)+= 71501 = LFEFRLTY. St. 20014= 714=019] H-&©] 89.11%(1807HA) = 7H 39111 6.44%
(13704 2] sliro1et 4.46%(970A)) 2] Hol 7t F1E 1T St. 3oll4= 715=019] Bl-&0] 77.36%(1,14570A) = 7}
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Fig. 4. Comparison of seasonal appearance rate in terms of (a) the percentage of species and (b) the percentage of
individuals.
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Fig. 5. Comparison of state appearance rate in terms of (a) the percentage of species and (b) the percentage of
individuals.

2 =9k 22.64% 5 AHAI§H 5033571 7T FE oIStk Brote A EA] ARkt St. 404l 740 o] vl
©]91.86%(1.16371A) = 7 = e 2™ 8.14%(10370A]) & ZFA[_H si=017} FE 0] 3t} Bl A=A
23X St. 5ollA= 71401 9] HIZ0] 58.64%(19070A) = 7F =] LR O™ 41.36%(134711A)E ZFAI5H sli=of

712 o1iek. 4] B0l A5 eIl

OfF4fe| s}

2005 99HE] 20073 4 Y712 AR 1} 9] o] FAK(Choi et al., 2007)1} 2022 1295 € 2023 109714
ZAIRY @A1] o} 7S Bl - A5 Table 2). WA ZAPIA = 7212 ZARS 581 & 167132 10,945711415
AR HIE & AP = 421 ZARE F ol B 267 423 3,498 WA1E ARSI

7 ZALAE ol Cyprinidae) 7t 8F(25.00%). 02 71 ko] A=l om, t}g-0 2 W0 7(Gobiidae)
7%(21.88%), 274 117] 2K Gasterosteidae) 35(9.38%), 51 Mugilidae) 25(6.25%) 5] <= 2 LEPITE 7t
o B2 Z AR A 7 who] A H Z& o] v (Gobiidae) 103(23.81%) .2 o] Cyprinidae) 45(9.52%), B}
tH ol 7K Osmeridae) 2°5(4.76%), &1 Mugilidae) 25(4.76%) 52 <=C]AthFig. 6). NAG+E 71522 3HA
ZAPIA 71 wo] AFw E& 9Jojil(Cyprinidae) 4,566714/(41.72%) 1.2 W50 7K (Gobiidae) 2,872714]
(26.24%), BIcFl o] Osmeridae) 2,7697141(25.30%), 1K Clupeidae) 224714](2.05%) 5] HE o|31ch 71|
52 J)zoa B Al 7 wol AHE £S W=o]7HGobiidae) 1,028771(29.39%)%.01 <Joint
(Cyprinidae) 9287141(26.53%), g 12K Clupeidae) 59570A1(17.00%), B X]7H Engrauldae) 358 7H4](10.23%), 27}
A|117]3K Gasterosteidae) 1407H4(4.00%) 5°] FHE o]t

W ZALA A= SERIE QA2 ZAPIA = E @S] 952 B2 YON(C. carpio(Israel type; Gold type)), B
(Carassius cuvieri), AN Hhypophthalmichthys molitrix), Y57 Moroco lagowskii), ™7 |(silurus asotus), 1]
(Oncorhynchus keta), 7VX|217 (pungitius sinensis), "85(chaenogobius annularist), 73S 5( Tridentiger obscurus),
7FaA(channa arga) 52 & & 1052 & YEFHTE YA ZAPIA = AR =] EAARE = A A = AR S
WYY Anguilla japonica), B3OV (Salangichthys microdon), ‘=20 Hexagrammos agrammus), 7 WA S=( Pseudoblennius
cottoides), Z1780\(Trachurus japonicus), I X(Gerres oyena), ¥/3E(Acanthopagrus schlegelii), ol E( Girella



punctata), Y& Microcanthus strigatus), 873\ (Ditrema temminckii), 21H| =22 (Pholis fangi), %2 E2}A]
(Omobranchus elegans), Z85(Acentrogobius pflaumii), 87N 85 (Favonigobius gymnauchen), "RS5(Luciogobius
T Zn

guttatus), NEFEWS(Tridentiger bifasciatus), V2GS Tridentiger brevispinis), ZLA117|(Sphyraena pinguis),
HX|(Paralichthys olivaceus), ZY=CY2|(Platichthys stellatus) ‘2% & 2050 1=t

Table 2. Comparison of data presented in a previous reference (Choi et al., 2007) with that recorded in the present survey

Species name Korean name Choi et al., 2007 2022 ~2023 Note
St.1 St.2 St.3 St.4 St.5 Total St.1 St.2 St.3 St.4 St.5 Total

ANGUILLIFORMES HiZol &
ANGUILLIDAE ol
Anguilla japonica Hizko] 1 1 Ph
CLUPEIFORMES Aol
ENGRAULIDAE Rk,
Engraulis japonicus Hx] 1 1 2 302 56 358 S
CLUPEIDAE A ojat
Konosirus punctatus o 8% 8 50 2 78 224 11 374 201 9 595 ph
CYPRINIFORMES Jois
CYPRINIDAE Joiat
Cyprinus carpio o 108 11 121 38 15 293 pr
Cyprinus carpio(lsrael type) o] 2 2 pr
Cyprinus carpio(Gold type) H]Fe)of 1 1 pr
Carassius auratus 5o 214 34 24 37 10 319 9 9 pr
Carassius cuvieri H20] 0 16 1 4 31 pr
Pseudorasbora parva 3o 275 21 296 13 4  pr
Tribolodon hakonensis o] 1,008 35 1,633 37 64 2777 11 332 453 70 866 ph
th.po.phthalmzchthys o] : { or
molitrix
Moroco lagowskii =l 1 1 pr
Zacco platypus huilled al 835 ) 845 45 4 49  pr
COBITIDAE )]k
Misgurnus anguillicaudatus o] 7g] 38 38 2 2 pr
SILURIFORMES 75
SILURIDAE |7t
Silurus asotus 7] 5 13 2 20 pr
OSMERIFORMES HitHH] o] &
OSMERIDAE HicHH] ot
Hypomesus nipponensis Hlof 778 1 1,796 4 190 2,769 21 22 15 58  ph
Salangichthys microdon Hjo] 12 6 18  ph
SALMONIFORMES o=
SALMONIDAE Hofart
Oncorhynchus keta Siles! 2 2 ph
MUGILIFORMES o=
MUGILIDAE 207}
Chelon haematocheilus 7101 11 26 3 1 41 1 1 ph
Mugil cephalus %] 6 20 1 16 5 48 8 4 4 3 19  ph
BELONIFORMES SEA=E
ADRIANICHTHYOIDAE ZAH 3t
Oryzias latipes ZAkE] 31 31 1 1 pr
HEMIRAMPHIDAE kx|t

Hyporhamphus sajori S| 39 20 1 57 117 2 2 4 ph
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Table 2. Comparison of data presented in a previous reference (Choi et al., 2007) with that recorded in the present survey
(Continued)

Species name Korean name Choi et al,, 2007 2022~ 2023 Note
St.1 St.2 St.3 St.4 St.5 Total St.1 St.2 St.3 St.4 St.5 Total

GASTEROSTEIFORMES ~ Z7HA|117]%
GASTEROSTEIDAE 7 A3 7]k
Gasterosteus aculeatus 7M7) 52 115 6 173 25 19 24 68 ph
pungitius sinensis 7IX117] 3 3 pr
Pungitius kaibarae 7 A 7] 25 25 71 1 7 pr
SCORPAENIFORMES Eol=
SCORPAENIDAE oFEEry
Sebastes schlegelii ZojEgt 6 6 1 1 S
HEXAGRAMMIDAE F e 2fm]
Hexagrammos agrammus 2] 4 4 S
COTTIDAE =203}
Pseudoblennius cottoides TS 4 4 S
PERCIFORMES ol
CARANGIDAE 780l
Trachurus japonicus Z4780] 3 3 S
GERREIDAE A=
Gerres oyena A 18 3 21 S
SPARIDAE o)t
Acanthopagrus schlegelii 1= 35 8 S
KYPHOSIDAE =7 ot
Girella punctata Ho]l = 88 88 S
Microcanthus strigatus HE 2 2 S
TERAPONTIDAE Apizpa]
Rhynchopelates Zul)2) 1 1 9 9 S
oxyrhynchus0
EMBIOTOCIDAE wHAtojat
Ditrema temminckii o] 16 7 24 47 S
PHOLIDAE Pt
Pholis fangi S| 23] 2 2 3 7 N
BLENNIIDAE ol R
Omobranchus elegans S d=aE] 1 1 S
GOBIIDAE wrEojat
Acanthogobius flavimanus EAUE 9 9 51 341 38 57 837 Ph
Acanthogobius lactipes s 127 13 113 253 1 5 6 Ph
Acentrogobius pflaumii Y= 2 2 Ph
Chaenogobius annularist A= 1 1 Ph
Favonigobius gymnauchen Evilcle= 2 2 Ph
Gymnogobius breunigii 95 332 404 46 782 10 6 2 18 Ph
Gymnogobius urotaenia e 306 23 1 330 72 8 80 Pr
Luciogobius guttatus o] 1 1 Ph
Rhinogobius brunneus B! 32 32 13 13 Ph
Tridentiger bifasciatus NEFETE 2 3 3 1 19 Ph
Tridentiger brevispinis NEARYE 2 6 32 50 Ph
Tridentiger obscurus AARALE 995 114 356 1465 ph
CHANNIDAE 7= 7}
Channa arga 7FE A 2 2 pr
SPHYRAENIDAE T2 117) 7}
Sphyraena pinguis X317 3 2 5 S
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Table 2. Comparison of data presented in a previous reference (Choi et al., 2007) with that recorded in the present survey
(Continued)

Species name Korean name Choi et al,, 2007 2022~ 2023 Note
St.1 St.2 St.3 St.4 St.5 Total St.1 St.2 St.3 St.4 St.5 Total
PLEURONECTIFORMES 7R =
PARALICHTHYIDAE 21t
Paralichthys olivaceus dA 1 1 S
PLEURONECTIDAE 72 a1}
Platichthys stellatus AR 13 8 2 S
TETRAODONTIFORMES Hol&
TETRATODONTIDAE HEy
Takifugu niphobles =4 5 5 17 30 60 15 122 ph
Numberof 00 ¢ 1o 7 9 16 4 10 14 18 13 2
family
}hnnb?rOf 2 10 20 13 16 32 9 17 18 23 18 42
species
Number of
oo 5314 157 4372 148 954 10,945 226 202 1480 1,266 324 3,498
indivisuals
2005-2007 2022-2023
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Fig. 6. Comparison of data regarding fish families presented in a previous reference (Choi et al., 2007) with that
recorded in the present survey. (a) Comparative analysis of the number of families based on species, and (b)
comparative analysis of the number of families based on individuals.

W7 ZAJN A E Z0E 7|50 8 Dol 115(34.38%), 715701 18%(56.25%), li=01=3%19.38%)°] A4
=t Fig. 7). HAGE 7120 2 ©4017}2,242704](20.48%), 7152017} 8,694 704](79.43%), 5017} 9714
(0.01%) A= AL, £ ZAPlA = F5E 71508 F501= 65(14.29%), 715701= 195(45.24%), Sli5-oli=17
E(40.48%)°] AU 7WAIGE 71 == Haol7E 1377041(3.92%), 7197017 2,7767171(79.36%), Shol
7} 5817141(16.72%) A= Lt
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Fig. 7. Comparison of data regarding fish species and individuals presented in a previous reference (Choi et al., 2007)
with that recorded in the present survey in terms of (a) the percentage of species and (b) the percentage of individuals.
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Fig. 8. Vertical distribution of salinity in Lake Yeongrang during the study period.
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O F/ul7HFHA 2.2 Wal(Choi et al., 1995; Go, 2005) T3} o1F-20] Hl&2 7 Uehte 548 Heldt
(Park et al., 2013). ]2} Z-2 o 7A4F0] k= JF2 slealo] 2291 k] A= Helrh

VA AP AHERARE 2 ZARIAE AHER] 2 F 105 T B5role YONC. carpio(srael type;
Gold type)), B&V(C. cuvieri), MHAA(H. molitrix), SN M. lagowskii), M71(S. asotus), 7FF L7 |(P. sinensis),
7FEA|(C. arga) 7EC1N.2H 7|5=0l= AN(O. keta), A8S(C. annularist), AHS(T. obscurus) 351k §F
¥ 3 ZApeIAE AR SR B EA A F 20% 3 Baols Qlglon] ol Mol
Jjaponica), ¥\(S. microdon), EY5(A. pflaumii), S7N8S(F. gymnauchen), "[I"SS(L. guttatus), Y EaFEY5
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Hrk
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Fig. 9. Length-weight relationship and condition factor analysis for 7akifugu nijphobles in Lake Yeongrang. (a)
Sampling sites 2 and 3, and (b) sampling sites 4 and 5.



52 -« Journal of Agricultural, Life and Environmental Sciences Vol. 36, No. 1, 2024

2E

3 Ao 50 o R HAS o) LAl BFAS nleleh ¥ 1A AR ote] ) E S okt
HE2 FRlshe 218 FHO 2 o] Rolzic. W) SUG AFelA o] R0l 2Alehulmh Au £ 2 7 E0 R P
o] H-2:20.00%, 71401 HF-L 10.00% Az Hrob2] HHel afl5:o] 18:2-30.00% o4 ot 2g B ek, A4
#éﬂ%ﬂiﬁ%ﬂE%¢ﬂ°%%Im%ﬂﬁﬂ%ﬂm%%ﬂﬁ%ﬂﬂfﬁhmm%1”hd@€j§

B, A5 JYT| SAEAL fofslel Bo] B0l E0] M8 ol T s rolEe] vl &S ol s}
s, olefeh st ol et ol 4151 Y22 4102 QAR T BeISHR] Wal elsich 5
8] .94 o121 BAT. niphobles)) 79 AN wHE A we} vlghzo] ol } Lieht 17t et SAgelA
ofl FFL F11 G Fshsiet

AEAHOE P ATE Fo) GF] SAYENAE Q179] Q1912191 2] ofeh k] Gieks ALk Al
R BTG EPOR B 7559 SET 7Ps0] 4 245eke S SISy
Ak AE

o1 23251(References)

Anderson, R. O., Neumann, R. M. (1996) Length, weightand associated structural indices, In: Fisherwies Techniques,
2nd edition (Murphy, B. R. and Willis, D. W. eds.). American Fisheries Society, Maryland, USA, 447-482.

Barletta, M., Barletta-Bergan, A., Saint-Paul, U., Hubold, G. (2005) The role of salinity in structuring the fish
assemblages in a tropical estuary. J Fish Biol 66:45-72.

Choi, E. Y., Choi, J. S., Park, S. C., Jang, Y. S., Lee, K. Y., Choi, j. K. (2007) Temporal and spatial distribution of fish
community in the largoon Youngrang, Korea. Kor J Env Eco 21:506-514.

Choi, J. K., Park, S. C., Jang, Y. S., Lee, K. Y., Choi, J. S. (2006) The characteristics of ichthyofauna and fish
community in the Lagoon Gyeongpo. Korean J Limnol 39:157-166.

Choi, J. S., Byeun, H. K., Cho, K. S. (1995) Studies on Stream Conditions and Fish Community in Osip Stream
(Samchuk County). Korean J Limnol 28:263-270.

Choi, J. S., Lee, G. Y., Jang, Y. S., Ko, M. H., Kwon, O. K., Kim, B. C. (2003) Study on the Dynamics of the Fish
Community in Lake Soyang. Korean J Ichthyol 15:95-104.

Choi, J. S, Lee, K. Y. (2017) Fishes in the lagoon. Wonju Regional Environment Agency.

Choi, K. C., Jeon, S. R., Kim, L. S., Son, Y. M. (1990) Coloured illustrations of the freshwater fishes of Korea.
Hyangmunsa, Seoul.

Go, D. H. (2005) Remediation of the water and the ecosystem for lagoons in the eastern coast of Korea : focused on a
conservation about Yongrang-ho and Choungcho-ho. a thesis for a master’s degree, 51.

Gwag, S. J, Jang., J. 1., YU, S. H. (2005) Measuring the Conservation Value of Lagoons: The Case of Songji
Lagoon. OPR 27:161-169.

Huh, I. R., Yi, G. H., Jeong, W. G., Kwon, J. H. (2017) Spatial Distribution and Improvement of Water Quality in the
Youngrang Lake. ] Korean Soc Water Environ 33:341-347. 10.15681/KSWE.2017.33.3.341



SR 9]/ IR 4L 5o B8 JF5 Yt - 53

Jang, S. U., Lee, K. Y., Choi, J. K., Seo, J. W., Choi, J. S. (2006) Sampling Effects on Fishing Gears in the
Heongseong Reservoir. Korean J Limnol 39:245-256.

Jeon, S. R. (1983) Natural Sciece : Studies on the Distribution and Key of Cobitididae Fishes (Cypriniformes) from
Korea. Sangmyung University Papers 11:289-321.

Jeon, S. R. (1984) NATURAL SCIENCES : Studies on the Key and Distribution of Bagrid and Silurid Fishes
(Siluriniformes) from Korea. Sangmyung University Papers 14:483-515.

Jeon, S. R. (1989) Studies on the Key and Distribution of the Genus Tribolodon , Phoxinus and Moroco (Pisces :
Leuciscinae) from Korea. J Basic Science 3:17-52.
Karr, J. R. (1991) Biological integrity: a long-neglected aspect of water resource management. Ecol Appl 1:66-84.

Kim, B. C., Lee, J. Y., Choi, J. S., Jeong. G., Huh, W. M., Park, S. B. (2008) Fish Kill Caused by Eutrophication and
Stratification in a Brackish Coastal Lagoon(Lake Youngrang), Proceedings of the 1994 Autumn Co-Conference
of the Korean Society of Water and Wastewater and Korean Society of Water Environment, Korean Society of
Water and Wastewater and Korean Society of Water Environment, 23-24. (Korean Literature)

Kim, I. S. (1982) Taxonomic Study of the Family (Pisces: Acheilognathinae) from Korea. Journal of Jeonbok
National University Biological Research3, 1-18.

Kim, I. S. (1984) The Taxonomic Study of Gudgeons of the Subfamily Gobioninae(Cyprinidae) in Korea. Korean
Fish Soc 17:436-448.

Kim, I. S. (1997) Illustrated encyclopedia of fauna & flora of Korea Vol. 37 Freshwater fishes. Ministry of Education.
pp-133-520.

Kim, I. S., Kang, E. J. (1993) Coloured fishes of korea. Academy book.

Kjerfve, B. (1994). Coastal Lagoon Processes. Elsevier, New York. p.598.

Leung, E. J., Rosenfeld, J. S., Bernhardt, J. (2009) Habitat effects on invertebrate drift in a small trout stream:
implications for prey availability to drift-feeding fish. HYDR 623:113-125.

Park, S. C., Choi, J. S., Choi, E. Y., Jang, Y. S., Lee, K. Y., Choi, J. K. (2007) The Characteristics of Fish Community
in the Lagoon Hwajinpo, Korea. Korean J Limnol 40:449-458.

Park, S. C., Jang, S. Y., Lee, K. Y., Heo, M. Y., Cho, K. H., Choi, J. S. (2014) Analysis of Fish Community of
Lagoons in the East Seashore According to Hydrach Succession. KJEE 47:83-99.

Park, S. C., Lee, G. Y., Yoon, Y. J., Choi, J. Y., Cho, K. H., Choi, J. S. (2013) Oceanization of a Lagoon Through
Analysis of Fish Community in the Lagoon Cheongcho, Korea. KJEE 46:166-174.

Pauly, D. (1984) Fish Population Dynamics in Tropical Waters: A Manual for Use with Programmable Calculators.
International Center for Living Aquatic Resources Management, Studies and Reviews 8, Manila, p.325.

Seo, H. J., Kang, S. H., Cho, J. H. (2007) Characteristics of Water Quality and TSI of Youngrang Lake. Joint
Symposium Presentation Papers of JKSWW & J Korean Soc Water Environ 2007:492-496.

Shin, I. C., Akatsuka, T., Azumi, H., Ao, L., Amahashi, N., Oyagi, M., Ishida, N., Goto, N., Maruo, M., Yagi, A.,
Seike, Y., Lee, S. H., Yoon, S. A., Choi, J. K., Byeon, Y. W., Lee, B. M., Mitamura, O., Cho, K. J. (2021) Grain
size distribution and chemistry of the brackish Lake sediment in Korea. Environ Eng Res 26.

Shin, S. C., Park, Y. G. (2004) On the Realities of Hydrach Succession in Brackish Water Lakes and Ecological
Restoration Policy. J of the Environmental Sciences 13:11-17.

WREO (Wonju Regional Environmental Office) (1999) 98 Survey Report of East Coast Lagoon, 111-113. (Korean
Literature)

WREO (Wonju Regional Environmental Office) (2017) Fish in the Lagoon, 10-11. (Korean Literature)

Yoon, J. S., Cho, J. H. (2005) An estimate of nonpoint pollutant load for the Jangcheon watershed flowing into the
Youngrang Lake. Joint Symposium Presentation Papers of JIKSWW & J Korean Soc Water Environ 2005:80-84.

Yoon, S. O., Hwang, S. I, Park, C. S., Kim, H. S., Moon, Y. R. (2008) Landscape Changes of Coastal Lagoons during
the 20th Century in the Middle East Coast, South Korea. J Korean Geogr Soc 43:449-465.



