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Abstract — We extensively reviewed articles published in relation to the research for Jinhae Bay, Korea over the
last four decades in order to diagnose and evaluate how it has been changed with time. Algal blooms, water qual-
ity and sediments, seawater behavior, and benthic animals appeared to be mostly often dealt with themes of the
study. In addition, researches seemed to be densely conducted around the northern area of Jinhae Bay until the
1990s but since then, the researches were conducted at the western area or the whole area of the bay. This sug-
gested that a center of the study moved from the northern area to the western area of the bay where a self-contami-
nation is serious by shellfish farming. Algal blooms in Jinhae Bay significantly decreased compared to the past but
still occur in the small inner bays. Therefore, interdisciplinary researches are necessary for elucidating not only eco-
logical investigation of causative organisms but also the processes of physical accumulation and biological prolifer-
ation in the entire area of the bay. Water quality and sedimentary environment were also improved since the 2000s,
and as a result, the appearance of oxygen-deficient water masses decreased. However, the western area of the bay is
still suffering from oxygen-deficient water masses and exposed to domestic sewage from the land. Consequently,
we will have to find a solution to current environmental issues such as harmful algal blooms, oxygen-deficient
water masses, and shellfish toxicity by controlling pollution load in the northern and western areas of the bay.

Keywords: Jinhae Bay(%l 3} 9F), Marine environment(3l] %F3+7), Algal blooms(%] =), Water quality(5+2),
Oxygen-deficient water mass(f14:H~573])
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Fig. 1. Jinhae Bay for study area.
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Fig. 2. Transition of algal bloom occurrence with time in Jinhae Bay.

Aoz, Zlelirt A9 vleh e el & &
FTHAT = e vlEsitiar Az v e,
Rl A7} obA e wA)H] 33k ko] gle]
A Rafnt 23 S A= setebx] vk Azt 19
ng grow g7t o & A& AP e AAdE &
Astol sl 732 nlerzlg vl e Adsh] Sl degt <
T7EFSRIEE s dolzhaL kg

oV L widstell, i A= 7158 KaiRt A7 Alhel
‘?i%oH%LﬂH Rk, 7retaL eko = {8H”J«1 Bk
= #7171 S8l st A7 IAlE RAsk=

2. A= 3 g

£ AFelME 197595 20183704 aligh 9} wHslo]
=82 Q18221 (Korea Citation Index; KCI) & 2}811-8-%|4=
(Science Citation Index; SCI)°ll AlA1E 857 2] =78 wAAE =2
ARSI, HAA = t=2] AR <ZST, = “Jinhae Bay
(Chinhae Bay)”7} X3te & S A9l 3t FAte-gd
(http://www.nifs.go.kr), =7}l %F8H74 7 1 ESA] 2~ Bl (http://www.
meis.gokr) B SFFAE TN 3H(http www.khoa.go kr/oceanmap/
main.do)°ll 370E AW, S ASGIA T U AFR 5
= Fasigith WA ol X]'ﬁ'r B Zlaf od & (auink
H= Aol Ar7E Ao o FoiRlr ke W] S,
%43k Fig. 1914 K= vle} o] Qsvhs $5-(E), Y7 (Mouth),
PRIRHMS), ARHHA), 55-(N), T5-(MD), EA (NW), A(W),
A NW) & 87l Ldfje]om FEesict oo R AAAE e
Aw), ofd FARE A7} ol o)A A I AR S Ak}
, & ATl 27ste] XIsfRt 3] A Bhg Wt
ACt I3t A 97k o] Foi7l Ralet A sl 9l EAIE S %1
sto] Jalinte] #1745 BAdshy] flel ekow aljof & IA7} -
A7Fel hste] AESFIC

52 p

>za1

Flg 3‘-"ﬂ 75 o] Al KRk Aol ME =] Wit

Wiw%lﬁ‘r o] At wh=r, Rt A= 19903 th-

1 s ol FAA] AAEE ZlE & 5 vk B, Table 12
RSt A A e] Alehel whE tﬂﬁ% e, o] 3o wE
W, el g Azl wEt ATF 21:0% ‘5;9}; th&ol A
A, 5 H4w A7t 164, 740 Wd, s, MM, of
B ol 77} 9x9] o= ERi 0%71*1 1990 thelli=
Az At A A7E A8 Lok ol Tt gt vt
H)g slisell weh A Bl AL S AR o5 w7} 2}
764, e W geadaE A9 A7 s, s
Al SRl A7 242 33, SRt B 7l*§% A7) 2

o= vepgtt, b HafRtela] o] Az
zke] Sz} Fadste] AxE dol= °J°J§gﬂr 71 3418l
=84, AETH 2 tidt At 2000 el SojAwA] &
uEs) o] foix)7] AlslSiaL 1 A¥, A A E A E), s
& ol B AT = tEe] st 1o Azt

$HA, Table 2i= Fallvhle] Aoldale] (&slle] i vlvhe]
Aol wheh ogA Wslsl] S, 28]an 1 el o A
off ZAFRIT7} o] Fol F=7He HojEth o el W=, WA,
1990 t)] o] Fefi= AF7F T2 ShAlel Walwte] Hy-aljeil niit
wha} ouks A 07 o] Roj AT T} 1990 o] FHE 47
dell A sk M tPFoR 3 A7t o) FeiRla, 53], %
ajuke] A} Q1 e Sl Hg) HARel GRS 23
3 RS oz 3 AR AT AR o] Fol A

o = Qitk 5, 19903 o] Aol mRabRto|u; ajdkyka} 2 o)
o] A iRk sjelx= §71E Fasel < ioﬂﬁ

TR A go] okslE| 1 v A o & Azt dAste] i
o] Ralt A7} o) dlell HFet Aoz AzbE) =gk ol%
gofellA o] AT7E T2 Al HEska 9l
= A9l WA wedo] 93-S Nt

535 2z

e 3
< olg aUttAM= f712Ye] AAE sk AT Bt st
20
16 7/~ \
g 16 — / \
£ / N4 N\
T /
G 10 /
2 8
E o6 N\ /
= 4 \ /
2 To—
O T T T T T T T T
AN P P
& & & P O
) ) ) N IS X S
Period

Fig. 3. Number of articles presented during the research period.
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Table 1. Variation of study themes with period
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Period 1975 1981

1986 1991 1996

2001

2006

2011

2016

Item -1980 -1985 -1990 -1995 -2000 -2005 -2010 -2015 -2018 Total
Water quality General distribution 2 1 2 1 2 3 11
Pollution 1 1 1 3
Sedimentary facies 1 2 1 4
Sediments Pollution 1 1 1 2 2 2 9
Toxic substance (HBCDs/PAHs/PFASs) 2 1 3
Seawater Field observation 1 1
movement Numerical experiments 5 1 1 1 8
Marine Numerical experiments 1 1 2
ecosystem Healthiness evaluation 1 1
Phytoplankton 1 1 2 1 5
Causes/conditions 1 1 3 2 1 8
Causative organisms 2 1 1 4 1 1 10
Harmful algal Cysts 1 1
blooms (HABs)
Prediction of occurrence 1 1
Effect of loess scattering 1 1
Benthos Faunall . 1 3 1 1 6
Farming organisms 1 1 1 3
. Ichthyofauna 1 1 1 3
Fish
Egg/larvae 1 2 3
Marine bacteria/parasite 1 1 2
Paralytic shellfish toxins 2 2 1 1 6
Oxygen deficient water masses 2 1 3
Zooplankton 2 1 1 1 5
Resources/productivity 1 1
o Management platforms 1 1
Eéi};igrglir;?tzds Graphical User Interface(GUI) 1 1
Pollution of sediments/heavy metal 2 1 1 1 5
Underwater noise 1 1
Total 8 4 3 15 16 12 18 19 13
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Table 3. Study themes for each small area in Jinhae Bay

g7

o

Jinhae Bay
Theme Area Masan Haengam whole north  south
Bay Bay mouth north east middle west
area -west  -west
Wat r General distribution 2 4
ater quali
quality Pollution 3 1
Sedimentary facies 1 1 1 1 2
Sediments Pollution 4 4 1 2 1 1 1 1 2
Toxic substance (HBCDs/PAHs/PFASs) 1 2
Field observation 1
Seawater movement . .
Numerical experiments 8
. Numerical experiments 2
Marine ecosystem . .
Healthiness evaluation 1
Phytoplankton 3 1
Causes/conditions 3 2
Causative organisms 1 1 2 1
Harmful algal Cysts 5 1 |
blooms (HABs) 4 -
Prediction of occurrence 1 1
Effect of loess scattering 1 1 1
Fauna 2 1 1 1 1 1 2
Benthos . X
Farming organisms 2
. Ichthyofauna 1 1 1 2
Fish
Egg/larvae 1 2 1 1
marine bacteria/parasite 3
Paralytic shellfish toxins 3 4 1 1
Oxygen deficient water masses 3
Zooplankton 1 2 1 1 1 1 1
Resources/productivity 1
o Management platforms 1
Fishing gro%mds Graphical User Interface(GUI)
(farms) environments ) .
Pollution of sediments/heavy metal 3 1 1
Underwater noise 1
Total 17 52 8 11 6 5 8 8 9
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Fig. 4. Distribution of shellfish farms (black color) around Jinhae Bay as of 2019 (http://www.khoa.go.kr/oceammap/main.do).
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o Fo AEES BelowH, wetA, sl J]o] 71 is] o
FolRIth= AMEE BTt
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Park[1975b] 19721 3dvtol] 91Xt HlE374<] B4 Qs
QAo B2 E ZAVSE A7), Hluge] AHE 19670l vl
R dFellM 2 QIS s oF 10H] A& H8 e HS
t}. Cho et al.[1982], Cho and Park[1983}> 1981 1A 8771 3
AollA A A7 F2e] AYE F48ith 1 23, CoD,
LA, 3= 59 v5= 3Rt 7258 @z
e Foldars SIS, AUl e diiekalde] B 1l
ek A eellA] 718 =kt 158 olEs AYe] 2o oF
/u/\g%o JH_I_I_Q, 37z /\gEoﬂ 7] 1_zs]— 7 o7 F =4 o].Oﬂr/]. Es—] )
% A3 FgEe] k03 mggh)e 293k

710 2 YEPJT} Hong ef al.[19851 19763 5-E] 1982Lﬂ77}X]
H9ke] 671 el ] 655]ell X dF AL vigo® 3
e Agke] S HESIE 1 A9, 252 XIsjRke] 5
7 A A AEe] TRl Axoln, 224231 TR
1L 315} Yang and Hong[1988] 1983 99 Zs)|qk
HAES f7]s FEE AR 1 A3, JE)RE 555
Ql vk} BAR- Q] e/ dvh, AETke] A5G+ 8
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w7158 th GRS ARSI} Al el
Qlal Al whd Hzo} st Qe v, nAARE
S5 A 7199 f71E0] HHst] YRR A% A

I QLS AARSETE. Lim er al[1992]2 %F217ge] Y
§F s ellA ] AATEEe] WES getabr] flste] Avivke
XJsHUP A9 1370 A ellxd 1990581 1991 d744] 2f
g 33 AME RS AF, BAEIT O dd O
s 141011*1 sHAlell = FokEe] 47 3 Aol 4T
F57F 2.0 ppm ©131Q1 HIAAFI 2 Q1) AA THo] Tl Eof
Aol Edsh= AMA=E] 3 ANAG7E A 2is skl
52 oSt AXAES] EEF 2ol uket Hsint A sl
I AATeR FHEaIg o, 0] AdR= 25EHA=We #7]
L) A¥MdS Wtk F8IIT). Lim and Hong[1994]
& @AM sE el e AFE F18 1987 HE 199074
127] Z7dellA 2280l A EFEAES AHF, 24800 1 2
I, ioH“P—‘L TR 25 HAE5UWe frIeAawo] s 3
A4 B4 5o A8 3RS BojFQIT), sl 152 Fsuhy
oM 5EFE] WA 7 ddely] Akl ) vke| = AL
shax] 9g7ell ol wape whe] Anle] Ao ® fFks
I QAL ST Yang et al[1995] vk, sk, 2 s)qt
FAT T VN BGelA T HAE AlRE AMFEke] A 8od
7ke] 54 (Fe, Mn, Zn, Cr, Cu, Ni, Co)oll 2J3F 2 AeE %
AFgE A3} Znd} Cus M2 52 do] ole2 B3t Kim er
al.[1995a] 32H] AYEjA] AR PGS AR-sto] 2A-8le] A
ofol] o&t FAAYNH A EEZAE 2] W d5)E AlAl
skt 1=0] Adbs SR o2 E Y e delde 100% A%
6} ﬁ_c,)_ g\_!%c_l—_a]—ﬂiol D ] Zub\go] ].__ﬂ L:Eo IOmgm
2 olstz s E o, Rawk ARaol & Y
Ao % UERATE Kim and Cho[1999]= $h=8] Atelge] tigh
37499 ZAPATHNFRDI[1996])°1] 7135} Havhjjellde] coDpe)
AlBFHARI WMskE: ALt 71 éﬂr COD C% 1990135 A
Qleta= Ao R 7k FAIE B Yo Qg
T HEold Tl s ‘ﬁ:@}fﬂ] w}a} 741@24 Hes B
T} Lee et al.[20011 200053 2€3} 59 vk 3771 W%ﬂ
2] IAM3-A-714 (suspended particulate matter, SPM)S- x5, F-&
3tk 7 Ay}, SPM g5 tiAlZ FA19} shallel 1 ﬂﬂﬁ?}
Al wokow, AeEdaEe] AR s o] Jles

BNRe o

o
o5

e mo Ly l~> flo

ol
O
1:

=]

)
>

L 19 q

Fo ) ok

| TES ek

5 —VEE o AT =
HoFoth B3, SPM 5= S92 3 s oA
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Ha[2001]= 1998'd 2€5-E 1999 971X l%HUJ J+E ¥
5]_ oHoﬂ/] 407H xﬂx%oﬂ/q 3= E]x%“g ;—HH =W }gﬁr 7]_t—h:

AEee] Zafint flTtellxds HRE A Ee] ¢-AIgE 2o ® YERsTt.
Lee et al.[2003]= 1A Aafnt AMEaiede] 1671 7dollA 1999
89 74 W AHO w9} I I FEE ARG 1 A,
HF{FFa o] e AFada 152 DOFEE 8.19-
13.14 mg L'(ESP4H o]helslo, A% D 0.09-
508 mg L%, Faka HW kA AR E Boleh g B Ee]
231472~ (H,S), COD, FT-H71€H2~(TOC) ¢ 3] =2 5lo=
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Aoz Bt Hyun ef al. [2003]° ZlEet J:H 747H ks
ol 20017} 20020l AA RSEAES AFSIAG. 1 d9), =
ARl e 7193 $A47199] f7laS et ¥ E24= (muddy
sediment)®] -3k 11, T3 A A o= B34 (H,S) &
%71 02 mgg'S _LJ/]'O]'OJI NG A EEE] AAHZA
73S AALEITE. Hong er al.[2007}1 -5 23 3} el
FHRYE o] g3l Hahie] coD ASEES HHslisich
A3}, JaTre] A SellA 7he] Fihel o] 2= # ol =
coDe =84 F243 A=, st Fal7t erdsh o w eyt
t}h. Lee et al[2008]= G4 kel o] #ydt 18d7F %}74] of At

7(—1 61—6]—

DO, COD, 877144 (DIN), 8=771Q1(DIP)2] 5= SHAEE
ARgEte] Zlalet 2] A diES skt 1 i} Zla gk
T 20000 tholl Sl JRAE Zlo s vty et
AR whE A (cluster analysis)Z2 3ol whel HawkS 9
A, S, B, T A 5 e ® Qe gk, Wl
AH =473 (Oxygen Deficient Water mass)y= ‘244 sli&joll= =

APIZE T A vid Ede R, BRG] 1 EdERIET
F2slGlEt, o131 199499 kA ] e] z14do|$ o] 7
A7) Wz A= ATE Son et al[20111 20104 4414
ol AA Halink 2371 R elA FALAEAES ZARKITh 1
Az}, Fojofsle 4ol niakvta) sjdutel| A= B} sl ol v]s)|
Wt Escherichia coli®) 577} A VFERITE. Kim er al [20151>
20101 spA| 9} FAlol] 3R] whA e, H-s) o (mpakeE 2
ke 23k 7o) 9 RIQITRe] 3170 A RdellA] wi e e A
A& ZARKIT 1 A, sHlell Edahe WAkAT = 2

o) Baeh A ks WAL, o] & Qe ATl e
557} Z7181SIE}. Al-Odaini et al. [2015r 2010 mRE-ZIahEe] 19

N RN EFEHES AH, Ir[BCDs(Hexabromocyclodedecanes
1960 t) o] AAkE] 3L Qlom A5 7Hd BA| ARSE AL Sl
A5315HE 7| BESPAIA|(BFRs)S) 31 1)2) e dAtel et
A ZLE AL 1 A3}, HBCDsS] 55& o3 3

9] B A Eol|A] A H oz =3kal, A e o] HBCDs?] -
9lo] W F T} Choi ef al.[2017]= 2013\ S=719}
iAol ZeFaao] WAt Walvhd] 2470 A HelA EF5E A EY
=5 A RS AF S CoD, TOC, IL, A A 3315 (AVS)
= AT T Ad, KERke] B A E 2.9 1] AAl-
Aol sl wi$- Asldar, w3, s el A
SE A=) TR RS 20001 H @A)8] Sk 210
LRIt Bae er al [20181= 201304 201637k<] afivh 10
7 g3 olM ] 27k B A& (subtidal sediment) ¥ 2} CTDIS
AE vio® g sErye Al ¥iskE ARSIt 1
A, s amryS Al NS 2F0E v qlglen, ofzfst
AT S AR B eRlel & wkget A s gick
Shen et al.[20181 2011 Falvhe] wlabgt, sekat u&yt 7
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95 v SAelA core Qﬁ & AF sk PFASs(perﬂuoroalkyl
substances, 3}l 7k )] 2 AEE
Z*}O}oﬂ‘ﬂr 4%, ol °H°3°ﬂ A= A5 %2 PFASs7} B3=
o %% HEZollA] TrAEe], PFASsel| 28k 2 o] 1
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Kang[1991]& mHES: 32318k ZlaRtol| A o] S48k 41

A&l 22k {eha Aol 9@# l A A dgx
& C Ye siick. 1 Ay},

= %"Jé& LAELLE A9 ﬂxwam LH“ T2 Qs glal

ofe] =gkt ko] v mgjrh= ARE HolFlth Chang ef al.

(199312 32hel o] R AH (EFF2E 34 1/2000, A4
11599 3t Ageln 9] ke T3l xaluhle] =79k =

ARARFE 2ARFTE 1 AT, [Eg %"J-’Fiﬂl*i/l Z79
2 ZA] 90 cm-s!, 2AFA] 30 cm-s'® UERS DL, B3 T
OFRLo A= AJAEES] AR} 23 Elit) BE?&, ek A
of YIAeE 7t B F| oM HERe] AR B

gk, A Sl RISk S, el
2o o8t

Aol 7)Zs10] Qalvhle] v Fx, 53] ik P4t
w2 glelaiedn}, 1 Ay}, Wauhe) %%{5:%2% Z274
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oA J-&o] 7153t GUI(Graphical User Interface)s 15313t}
3.24 AXEE 9 o geHA
Paik[1980:> = <3tdel F-2sto] Zuljzt, o2l 5ol A3
A9 e @Adsto] s T v FAAE T
g4 AFE FASTE L A, FS TEAA G l(Loimia
medusa), P13 Z7RAO) (Myxicola infundibulum), S5k Gl 2
7N X & o] (Hydroides ezoensis), &< TH¥ Q7 Z2AA]H o]
S 77 12% 135S 2RISR} Lim and
Hong[1996] 1987A-E] 1990 37H4] & 223]0]] A A afjvto]
A G AXMEE T L5F7AA O (Sternaspis scutata)®] AYEl
= 29tk 1 43, o] & 4719987 B 9leiae] o

[o}

(Dexiospira alveolatus) -s
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e W el R skl iglon, HAEY ] f71E
slgfo] S71eE 74sle 43S B3tk Lim and Hong[19971
19875 1990, 7F4] ZIsfivh 2] F=8 -2 B E 2As)
Sk 77 Ay, S TEF7F 115 (85%), AAEE 25 (15%)
O Uepgt B3 ol %@i‘l 7= o] =2 vk
MAehs 3, el FEe W gl AAshks F, Tt
Fof| Sk & TO0= Fe| 7Feste] fU1E L BmgToR
843 = Q= 7S AABIITE. Lee and Kim[20001- 19954
2T 147 el HAE-S AF st Fz(Crasosstrea gigas)®
FHE 298 ARSI 1 A, sIAE A Bl 7R AF
A&Eat B33 Cd, Co, Cu, Ni, Pb, Znso] 5] et &=
3 A FH% 5515 (BCF)= Zn, Cu, Cd, Pb, Co, Ni 59
TOE =ka, THE oluljgllel vlste] st T FAEA A
© & YRt} Paik and Yun[2000]2 Fa|vhy o] thE Ax 55
TR gekE Q18 87 Zstl s efellA 1998 278 T 0
2 F 63l AW dHAZAKGE it 5T s9)E IS
ok 1 AW, F 23752 @AM sEe] HsI oM, olF #Y
FE0] 80F = 33.8%% AAISISiTh. BEgE AIEA A o] X9
20 38w 270 4R o= FREEIRICE. Kim er al[2003F- 2001 v
4 el AW- S 70 Z N (purpurlish Washington clam,
Saxidomus purpuratus)®] AFAYENEHE] EAS AT 11 Ad
NENE] FHeATS oML A7 )= 5-1080]H = AR =
7o) Bl Ritt. B3t o] 5 Aol A31e] Bertalanffy] A7
=5 AYEHTE Park er al.[2004] GISOl| 7|4HS & kA%
YA AELS A, FHhe s B 0%, JEnks o
o RN RS ALt 152 o]e] g o] Y Bt
YAIELS ARESIH o REE 55 Al HAste] &l
oPdaigl g0l 7hsrtal FdSI3Itt. Lim and Shin[2005]
& 20027 20039704 33]el A A W=7 PIidA] Q1 8
19 2770 AN AMsErR L] AXEEE Akl 1 A
I, T ol el ERIEGI O, ST thRRIF AA =
Z9] 74%Z X1X|8IQIT}. Bae ef al [20171= 2013F5E] 201437}

o

A AR 1070 BN £ HAEL AA] BHE 4
A3t AR A PSSk, 7 A, Al
e o] BselaL, HA BN AR §7)50] B

itk st o] gh f7]ES BT R fYse Tasel ost
2.7 At FAFOTRE] FuET o]Flo] AR e oFY
S F= Zlo 7 FAEI) Lee er al[2018] 2017 Zlajgt
oA F7] Qo z o]F W 36470 F2] TN Z N (Saxidomus
purpuratus)°l ﬂJo}O% 27 A71% 7P°ﬂ wE A OE@% TEsH
o} 1 Ay} g2lol| w72

Ad=ds Ak

3.3 ZIoH2t 01 710| Bt HZTH|
oP A1 wiel Wz, QaRtel Y] Az Aok A9
F71E 2.990] At TGRSR A Hiaedat AR

o,

Py 7

A FE IS Zlo® et T2l At i S @l
el Hlgj o] a2 5ol vleFslo] {7 1%01] o5t @30 7+
SHW o w2 Azt 11 A, AT et G
FokE w0 SV e spAlel WiAke 47} F5+= 5 =
¢ A=) Bae HoAFleh T3k, AantelA o] #x= vt
ARt S SR oelA ek 7o), x1Et S ARe ol
= % IEJ Tadel O]OW M= 2ol E B3tk
7]%"] SAREE a5

o] A= AT} spA | vls) dAs] ZF
28l3Ak(Fig. 2 F50). o2 KaljRte] g7go] s el nlel] 7iAd
B Aol A e, Akl M= o183] Cochlodinium polykrikoides
5 el Az ek ols Aol o2l xlaRtelM =
28] Sk oA AAEA] Azt w8 = vk Ale
al.[2008], Shin et al.[2014]). =P Qsfigieild 2] 4

2 WS Ak sl SlsliAe ARl saRo] sttt
et A7 Dafitel A R Ak Zi7HR1e] ol A
el Etakal sk A3 A Yoyt Want A2 $4
FAIE dsh= s dA7) Qlvkar Az 25318 ol A
3R] Adae)7t Aoje o] Q7] wiEolvt. 1 A, et
A WAS= A2 F2] U] Cochlodinium polykrikoides? 72
Y712 A o} Wke A QIA] k. whbA] gkow afike] A
Z A AR FYAAE 5 sk At E s
QT o] & B3l Xt A Y-S o= st falaxAl
=E(EE H5S o= )] AuisHd ZAK(eyste] HES} ot
21 ek =uA AHI, e S Soll dist T34
Ql A7FdQ3 o= ket

shA, ZaRhel 22 E8 Ay o] 7P A7hska W
b 7E Wine] E3sks o vihih 5o Hel ol gk
sFekalde] AR ARt 5 Aelelsle] Btk (Park[1975b],
Yang and Hong[1988], Lim et al.[1992]). 1 A3}, 2% T3} o5
shedoll ] wia] s o0, e s AQRe) otshe
Az wpls) R Bo] 9lee o 4 ok Wk, Wsinke] 4
A3t A D7 20004kl SoAHE 4] A Kim
and Cho[1999], Lee er al.[2008]), vF:et 5 SR8 ol 4] WAk
ages)e] FHNT ek 72asrh(100ad el SR ge) A
)% 5o] ANAsIgl] W), el AR o] W A
3 Sjelolis o8] Wakadsle] ZRNE} S Yt ofule)
(Lee ef al.[2003], Hyun e al.[2003], Lee e al.[2008]), 53]
T AR S s Al 5o 9 W 9l
o] THSon et al.[2011], Al-Odaini et al.[2015], Choi et al.[2017]).
53], 015 el f5o] vkt vniel o slalrele] Bt
FARE - = (Kang[1991]), HO R A% 2%0] 7}5E &
A7} SATHKim and Lee[1994]). &% ©o]= & 9] 23} A 2%t
7] QL AT ATE Bl o= A= W o, 3

Q= M;ﬂ



e 213 AT Kim ef al.[1995b]2 A 2]8ta= 712] o]Fo]
Tk kA o) F s o] ) A A g of| Fo|x]=

1o

T
g
o

i

lo
B
ajl
>
o%
ok
=l
pasd
rlr
o
o
o
iy
1o
o
2
o
s

il
off

=
3l T o] $Ho] ofsu]x] ks slofof & Zlo|t} Bg, X1
The] ARE||ol 2 AntE QFA7]eRe] E9)el| Fl o gehdS Eel
AoR HEEe EE IHTEHEEE LS 94 d= W
AUl A st A =3} o e A3t o] Bed Hlow
izasdl=4

$hE, s A= -3 F 2] sl L F7 A o
(Sternaspis scutatay= 712 GE7}T S 7_1Re] U= 33 ik
W, f71E o] w2 Ukl X e 1 AT} Fhashs e
B THLim and Hong[1996]). Hgh, Wj¥k <FA A& 3
(Crasosstrea gigas)HolE Q17FS] AFAE-53 A=t 259 &
FAF7F o ol siirel nlste] o & Z1 o UEFHTHLee
and Kim[2000]). Paik and Yun[2000], Bae ef al.[2017] 5= ©]¢}
22 fr1Eely Tagel ot HAEAEL FANES B2 A4
T % otdEke Fria SISt webd AMEE A &
Agh 87 S Sl T RS AR A EE =W
g 29 AlA 5)e] Alsittal sekE

4.4 E

B AFoa= 197595 E] 2018A7F4] Zlafnl G7t9) sl

ay
N

AZA = Az, A A4, e, AA
o] thFolF L), B3 19901t o] dell=
19191 mikgell FEsk o), 1990 ©]
= ARl FEsisict. o] 21 Hae)
alofo] 7P 9.¢do] A7tebr] wiirow A7t
Az WAARET} TEAC vlEl] @R8] Ast
oA38] falld Azt BAEkaL Yl o=

Ao 2 Fldsh] sire oz s
A 2B AEEHs] ALl &
1774 ol gt skAI7ke] A7) A

offt
o
_Q?_I,
2
ol
ot
o o &
ol
2
o

o —1].1
ol
18

tA

ol

b

n)

)

)
12 2 B
> 12 e

=2
2 Ho
10

b,
o1}, Aufael:
epseh, meb o
ghe) 3 aele o
24 499, 4
5] 239,
Qsiake] St A7 9742 2000d8he] Solre] Apus] Ay
x50} BRFSlol 2] MakagTle) FANEE ad Aow
et Wk, ssergo] WAE AR dlelola ojs) Wl
Abagse] FRNEI} BT, S50 AGe: f9le] AR A%
4T Q). el ekoze] AT ajtke] Baael ) AR

L

m rr

o
|o
o orl
e
Jo

3l

it
%
N

d
ol
1>

O

ox

Alehar Az 28, A5 =
3l 7

[<2]
b o] W 5 36 A9 sl el A Eolof

>

2 A7+= 20199 ST RAEARS] 9] A @low 3t whA|
SRI=

References

[1] Al-Odaini, N.A., Shim, W.J., Han, GM., Jang, M., Hong, S.H.,
2015, “Enrichment of hexabromocyclododecanes in coastal sed-
iments near aquaculture areas and a wastewater treatment plant
in a semi-enclosed bay in South Korea”, Sci. Total Environ.,
505, 290-298.

Bae, H.N,, Lee, J.H., Song, S.J., Park, J., Kwon, B.O., Hong, S.,
Ryu, J., Choi, K., Khim, J.S., 2017, “Impact of environmental
and anthrogenic stresses on macrozoobenthic communities in
Jinhae Bay, Korea”, Chemosphere, 171, 681-691.

Bae, HN., Lee, J.H., Song, S.J., Ryu, J.S., Noh, J.S., Kwon,
B.O., Choi, K.S., Khim, J.S., 2018, “Spatiotemporal variations
in macrofaunal assemblages linked to site-specific environmen-

—
[\
—

—
(O8]
[

tal factors in two contrasting nearshore habitats”, Environ. Pol-
lut., 241, 596-606.

[4] Chang, S.D., Kim, CK., Lee, J.S., 1993, “Field observations
and hydraulic model experiments of tidal currents in Chinhae
Bay”, Bull. Korean Fish. Soc., 26(4), 346-352.

[5] Cho, C.H., 1978. “On the Gonyaulax red tide in Jinhae Bay”,
Bull. Korean Fish. Soc., 11(2), 111-114.

[6] Cho, C.H., 1979, “Mass mortalities of oyster due to red tide in
Jinhae Bay”, Bull. Korean Fish. Soc., 12(1), 27-33.

[7] Cho, C.H., 1981, “On the Gymnodinium red tide in Jinhae Bay”,
Bull. Korean Fish. Soc., 14(4), 227-232.

[8] Cho, C.H. and Park, K.Y., 1983, “Eutrophication of bottom mud
in shellfish farms, the Goseong-Jiran Bay”, Bull. Korean Fish.
Soc., 16(3), 260-264.

[9] Cho, C.H., Yang, H.S., Park, K.Y., Youm, M.K., 1982, “Study
on bottom mud of shellfish farms in Jinhae Bay”, Bull. Korean
Fish. Soc., 15(1), 35-41.

[10] Choi, M.K., Lee, L.S., Hwang, D.W., Kim, H.C., Yoon, S.P,
Yun, S.R., Kim, C.S., Seo, L.S., 2017, “Organic enrichment and
pollution in surface sediments from Jinhae and Geoje-Hansan
bays with dense oyster farms”, Korean Soc. Fish. Aquat. Sci.,
50(6), 777-787.

[11] Choi, W.J., Park, C.K., Lee, S.M., 1994, “Numerical simulation
of the formation of oxygen deficient water-masses in Jinhae
Bay”, Bull. Korean Fish. Soc., 27(4), 413-433.

[12] Choi, W.J., Park, S.E., Lee, W.C., Koo, J.H., Suh, Y.S., Kim,
T.H., 2004, “GUI implementation for 3D visualization of ocean



68 OREE - At - A - e

hydrodynamic models”, J. Korean Assoc. of Geogr. Inf. Studies,
7(3), 99-107.

[13] Hong, S.J., Lee, W.C., Jung, R.H., Park, S.E., Jang, J.H., Kim,
H.C., Kim, D.M., 2007, “Estimation of a transport and distri-
bution of COD using eco-hydrodynamic model in Jinhae Bay”,
J. Env. Sci., 16(12), 1369-1382.

[14] Hong, S.W., Hah, Y.C., Ahn, T.S., 1985, “Factors analysis of
water quality and ecosystem in Jinhae Bay”, J. Kor. Water Pol-
lut. Res. and Control, 1(1), 9-17.

[15] Huh, S.H., Han, M.I,, Hwang, S.J., Park, J.M., Baeck, GW.,
2011, “Seasonal variation in species composition and abundance
of larval fish assemblages in the southwestern Jinhae Bay, Korea”,
Korean J. Ichthyol., 23(1), 37-45.

[16] Hyun, S.M., Choi, J.W., Choi, J.S., Lee, T.H., 2003, “Surface
sediment characteristics and benthic environments in the mouth
of Jinhae Bay, Korea”, J. Korean Fish. Soc., 36(6), 700-707.

[17] Jung, T.S., 1996, “Three-dimensional numerical modelling of
tidal currents in Masan-Jinhae Bay”, J. Korean Civ. Eng., 16(2-1),
63-72.

[18] Kang, S.W., 1991, “Circulation and pollutant dispersion in
Masan and Jinhae Bay of Korea”, Mar. Pollut. Bull., 23, 37-40.

[19] Kim, C.K. and Lee, J.S., 1994, “A three-dimensional PC-based
hydrodynamic model using an ADI scheme”, Coast. Eng., 23(3-
4y, 271-287.

[20] Kim, H.K., Jung, C.H., Lim, W.A., Lee, C.K.. Kim, S.Y., Youn,
S.H., Cho, Y.C., Lee, S.G, 2001, “The spatio-temporal process
of Cochlodinium polykrikoides blooms in the coastal waters of
Korea”, J. Korean Fish. Soc., 34(6), 691-696.

[21] Kim, J.G, Park, C.K., Shin, S.G, 1995a, “The eutrophication
modelling for Jinhae Bay in summer-Simulation of phytoplank-
ton distribution by ecosystem model-", J. Korean Soc. Environ.
Eng., 17(2), 121-135.

[22] Kim, J.G,, Park, C.K., Shin, S.G, 1995b, “The eutrophication
modelling for Jinhae Bay in summer-the countermeasures against
eutrophication in Jinhae Bay-", J. Korean Soc. Environ. Eng.,
17(3), 215-223.

[23] Kim, J.K. and Cho, E.I,, 1999, “The determining factors and
temporal and spatial characteristics of chemical oxygen demand
in Jinhae Bay”, J. Korean Environ. Sci. Soc., 8(2), 189-195.

[24] Kim, S.Y. and Ha, J.S., 2001, “Sedimentary facies and environ-
mental changes of the Nakdong River estuary and adjacent
coastal area”, J. Kor. Fish. Soc., 34(3), 268-278.

[25] Kim, Y.H., Ryu, D.K., Chang, D.S., Kim, J.B., Kim, S.T., 2003,
“Age and growth of purpulish Washington clam (Saxidomus
purpuratus) in Jinhae Bay, Korea”, J. Korean Fish. Soc., 36(5),
495-499.

[26] Kim, Y.S., Lee, Y.H., Kwon, J.N., Choi, H.G,, 2015, “The effect
of low oxygen conditions on biogeochemical cycling of nutrients
in a shallow seasonally stratified bay in southeast Korea (Jinhae
Bay). Mar. Pollut. Bull., 95, 333-341.

[27] Korea Hydrographic and Oceanographic Agency, Open sea

o,

(http://www.khoa.go.kr/oceanmap/main.do).

[28] Lee, C.K., Park, T.G, Park, Y.T., Lim, W.A., 2013, “Monitoring
and trends in harmful algal blooms and red tides in Korean
coastal waters, with emphasis on Cochlodinium polykrikoides”,
Harmful Algae, 30S, S3-S14.

[29] Lee, 1.C., Oh, Y.J., Kim, H.T., 2008, “Annual variation in oxy-
gen-deficient water mass in Jinhae Bay, Korea”, J. Korean Fish.
Soc., 41(2), 134-139.

[30] Lee, D.I., Cho, H.S., Lee, M.O., 2003, “A study on the envi-
ronmental characteristics of the western Chinhae Bay in sum-
mer-spatial variation of water quality in water column and
sediment environment-", J. Korean Soc. Water Qual., 19(6),
723-730.

[31] Lee, 1.S. and Kim, E.J., 2000, “Distribution of heavy metals in
sediments, seawater and oysters(Crassostrea gigas) in Jinhae
Bay”, Korean J. Ecol., 23(1), 59-64.

[32] Lee, J.H. and Kwak, H.S., 1986, “A study on the Gymnodinium
nagasakiense redtide in Jinhae Bay of Korea”, Korean J. Ecol.,
9(3), 149-160.

[33] Lee, M.H., Kim, Y.H., Cha, B.Y., Yoon, B.S., Ryu, D.K., Kim,
S.T., 2018, “Assembling the age and growth of the butter clam
Saxidomus purpuratus in Jinhae Bay using transmitted light”,
Korean J. Fish. Aquat. Sci., 51(5), 556-565.

[34] Lee, M.O. and Baek, S.H., 1998, “The prediction of red tides in
Jinhae Bay using a discriminant function”, J. Korean Environ.
Sci. Soc., 7(1), 8-19.

[35] Lee, M.O. and Kim, J.K., 2008, “Characteristics of algal blooms
in the southern coastal waters of Korea”, Mar. Environ. Res., 65,
128-147.

[36] Lee, P.Y., Kang, C.K., Choi, W.J., 2001, “Temporal and spatial
variations of particulate organic matter in the southeastern coastal
bays of Korea”, J. Korean Fish. Soc., 34(1), 57-69.

[37] Lee, W.J., Kim, H.G, Park, Y.T., Seong, H.K., 1990, “The role
of marine bacteria in the dinoflagellate bloom. 1. distribution of
marine bacteria and dinoflagellate in Chinhae Bay”, Bull. Koean
Fish. Soc., 23(4), 303-309.

[38] Lim, H.S., Choi, J.W., Je, J.G, Lee, J.H., 1992, “Distribution
pattern of macrozoobenthos at the western part of Chinhae Bay,
Korea”, Bull. Korean Fish. Soc., 25(2), 115-132.

[39] Lim, H.S. and Hong, J.S., 1994, “Ecology of the macrobenthic
community in Chinhae Bay, Korea”, Bull. Koean Fish. Soc.,
27(2), 200-214.

[40] Lim, H.S. and Hong, J.S., 1996, “Distribution and growth pat-
tern of Sternaspis scutata (polychaeta: sternaspidae) in Chinhae
Bay, Korea”, J. Korean Fish. Soc., 29(4), 537-545.

[41] Lim, H.S. and Hong, J.S., 1997, “Ecology of the macrozooben-
thos in Chinhae Bay, Korea”, J. Korean Fish. Soc., 30(2), 175-
187.

[42] Lim, K.H. and Shin, H.C., 2005, “Temporal and spatial distri-
bution of benthic polychaetous community in the northern Jin-
hae Bay”, Kor. J. Environ. Biol., 23(3), 238-249.



AE||eE 937Ee] WXz} oFo 2 9] T4 *

[43] Ministry of Oceans and Fisheries, (https://www.meis.go.kr/pro-
tal/main.do).

[44] National Fisheries Research and Development Institute (NFRDI),
1996, “Final report of environmental pollution investigation on
Korean coastal fishing grounds”, 140-167.

[45] National Institute of Fisheries Science, (www.nifs.go.kr/red/
news_2.red).

[46] Oh, S.J., Kang, LS., Yoon, Y.H., Yang, H.S., 2008, “Optical
characteristic on the growth of centric diatom, Skelefonema costatum
(Grev.) cleve isolated from Jinhae Bay in Korea”, J. Korean
Environ. Biol., 26(2), 57-65.

[47] Paik, E.L, 1980, “Polychaetous annelids growing in oyster farms”,
Bull. Korean Fish. Soc., 13(1), 33-44.

[48] Paik, S.G. and Yun, S.G, 2000, “Community structure of the
macrobenthos in Chinhae Bay, Korea”, J. Korean Fish. Soc., 33(6),
572-580.

[49] Park, C.K., 1975a, “Eutrophication and chlorophyll content in
the seawater of Jinhae Bay area”, Bull. Korean Fish. Soc., 8(3),
121-126.

[50] Park, C.K., 1975b, “Study on the characteristic distribution of
phosphate in Jinhae Bay”, Bull. Korean Fish. Soc., 8(2), 68-72.

[51] Park, S.E., Choi, W.J., Lee, W.C., Koo, J.H., Jung, R.H., Park,
J.S., 2004, “Construction of the fishing grounds information
management system using GIS”, J. Korean Assoc. Geogr. Inf.
Studies, 7(3), 90-98.

[52] Shen, A.H., Lee, S.G, Ra, K.T., Suk, D.W., Moon, H.B., 2018,
“Historical trends of perfluoroalkyl substances (PFASs) in dated
sediments from semi-enclosed bays of Korea”, Mar. Pollut.
Bull,, 128, 287-294.

[53] Shin, H.H., Baek, S.H., Li, Z., Han, M.S., Oh, S.J., Youn, S.H.,
Kim, Y.S., Kim, D.K., Lim, W.A., 2014, “Resting cysts, and
effects of temperature and salinity on the growth of vegetative
cells of the potentially harmful species Alexandrium insuetum
Balech (Dinophyceae)”, Harmful Algae, 39, 175-184.

[54] Shin, H.H., Li, Z., Lim, D., Lee, K.W., Seo, M.H,, Lim, W.A.,
2018, “Seasonal production of dinoflagellate cysts in relation to
environmental characteristics in Jinhae-Masan Bay, Korea: one-
year sediment trap observation”, Estuarine, Coast. Shelf Sci.,
215, 83-93.

[55] Son, M.H., Baek, S.H., Joo, H.M., Jang, PK., Kim, Y.H., 2011,
“Distributional characteristics of Escherichia coli and water pol-
lution in Gwangyang Bay and Jinhae Bay, Korea”, Korean J.
Environ. Biol., 29(3), 162-170.

[56] Yang, D.B. and Hong, J.S., 1988, “On the biogeochemical char-
acteristics of surface sediments in Chinhae Bay in September
1983”, Bull. Korean Fish. Soc., 21(4), 195-205.

[57] Yang, H.S., Kim, S.S., Kim, GB., 1995, “Pollution of heavy
metals and sedimentation rates in sediment cores from the Chin-
hae Bay, Korea”, J. Korean Environ. Sci. Soc., 4(5), 489-500.

[58] Yeo, H.G. and Park, M.O., 1997, “Seasonal variations of phy-
toplankton community and water quality in the east area of
Chinhae Bay”, J. Korean Environ. Sci. Soc., 6(3), 231-238.

Received 9 March 2020
Revised 6 April 2020
Accepted 9 April 2020



	진해만 연구의 변천과 앞으로의 과제
	요약
	Abstract
	1. 서론
	2. 자료 및 방법
	3. 결과 및 고찰
	4. 결론
	References


