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Abstract  We carried out a literature review of fish food sources research in the coast - estuary areas of Korean
peninsula for the last fifty years (1969~2018). A total of 101 research papers were reviewed, of which 81 were
published in domestic journals, 7 were puliched in domestic reports and 14 were published in international
journals. When divided into the decade periods, 21 papers (19.4%) between 1990 and 1999 and 26 papers
(24.1%) between 2000 and 2009, and 42 papers (48.1%) were published in 2010 and 2018, respectively. When
divided into the survey area by a bearing (East sea, South-East sea, South Sea, and West Sea), 65 papers (69.1%)
were carried out in the South Sea. Followed by 13 papers (13.8%) in the East Sea and 8 papers (8.5%) in the
West Sea and the South-East Sea, respectively. The surveyed area was dominant in Gwangyang Bay (18 papers;
24.3%), followed by Gadeok-do (8 papers; 10.8%). Of the diversity indices, 14 indices were used to calculate
the ecological status. The dominant indices were IRI (Index of relative importance), Pi (Prey-specific abundance)
followed by E (electivity index) and Bi (dietary breadth index). A total of 11 statistical methods were used to
find feeding strategy. The correlation analysis and Bray-Curtis similarity matrix were applied most frequently. In
terms of ecological research topics, the papers focused on seasonal or spatial differences before 2000. Since 2000,
specifically, the international journal papers have been published based on competition, sympatric, niche overlap
and other ecological topics.

Key words: coast - estuary areas, fish food sources research, Index of relative importance, statistical methods,
ecological research topic
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o] Qith. T AT AL ZAL AYAQ IFE T
7] 2ol SAEA A dHHeE Fad 240t
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o] Holg 7o Zof gt A+7F ALeH (Ha et al.,
2014), FRAAETEY IS AHE A, =2 AEHA
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Fig. 1. Changes in number of papers about fish gut-contents analysis in Korean estuarine-coastal area in the last 50 years (1969~2018) (A:
decade, B: annual, diagonal line: international papers, gray: domestic papers, black: domestic reports).
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Fig. 2. Study areas of the papers published in the domestic and international journal (A: division of Korean estuarine-coastal area, B: study

sits, C: specific habitat types).
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Qb-3htol A o] FH ol EAo] £3H AR
T odal, F-Fl, M, AE HFolR
w2 A3t o] Fo]
S Fol7F 13| (13.8%), A3t E-53fl
8HA (8.5%) A7}t 4= QUTh(Fig. 2A). RAA|
= FoFatol A 18H (243%) 0.2 714 B

A7 SHERLH, ZFH =04 8H (10.8%)22 1 H
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FAAA 38 AE7E AXE =Y XA 13 72
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o, YA = g HAT AFE T (Appendix 1).
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Table 1. Summary of analytical methods in the papers.

Ly

=

3 ol 129

Table 2. Summary of key words among three stages.

Types Name etc. Types Key words Ecological indices
E (electivity index) Spatial differences E
H' (Shannon-Weaver index) Seasonal changes H'
D' (Margalef’s dominance index) gag;y Sltgggeg Juvenile fish preference D’
J' (Pielou’s richness index) ( ) Size classes J
Pi (prey-specific abundance) Pi
IRI (index of relative importance) + (added) + (added)
Indices  Bi(dietary breadth index/Levin’s Index of relative T IR
standardized niche breadth) Ii,C Development  ndex of refative mportance
or .
. ; . > stage Southern sea Bi
values  DOI (diversity overlap index) (1990~2003)  Kwangyang bay
SCI (stomach content index) Eelgrass
IF (stomach fullness index)
RI (ranking index) + (added) + (added)
VI (vacuity index) Ontogenetic shift DOI
C (Schoener’s index) Diel changes SCI
TROPH value Sympatric IF
Graphical Maturity stage Feeding strategy RI
r;aer;hlo(? Costello method (2004~2018)  Niche overlap VI
Competition C
t-test Gadeok Island TROPH
chi-square test Go-ri
Pearson correlation analysis Nakdong R. Esturay
Spearman correl? tion anjcllysm E: electivity index, H: Shannon-Weaver index, D": Margalef’s dominance
ANOVA (analy31s of Varlar}ce) index, J': Pielou’s richness index, Pi: Prey-specific abundance, IRI: index of
L. PERMANOVAs (permutational Begin to relative importance, Bi: dietary breadth index / Levin’s standardized niche
Statistical multivariate ANOVAs) appear breadth, DOI: diversity overlap index, SCI: stomach content index, IF:
approach ANOSIM (analysis of similarity) from 2004 §tomach fullness index, RI: ranking index, VI: vacuity index, C: Schoener’s
DISTML (distance-based linear modeling) index
Bray-Curtis similarity matrix
CPC (cumulative prey curve) . _ . . _ =
nMDS (non-metric multidimensional index, 12§])9’]' Pi (Prey-specific abundance, 7Q)7]' a1
scaling ordination) Z 0|tk HolY ASEE T=A3HA 7] = HH-L Costello
method7} ALS-EIITH $AF WHe & 11712 AHEH
o, o] F correlation analysis@} Bray-Curtis similarity
3. YHEN E4 matrix7} 22} 363]9} 43]2 7P wol AMEE|QITh. rtest
ZuolA ~alE Hold BA Glml gy Belan) ¢} correlation analysis (Pearson, Spearman)S A 2|3t S|
o oor s ol = a A WS 20009 el B0l AHgE7] AzHsheich A
AL 0]L3dt LoF =R OlZEl7 9lolo Z_ A AR o HL- = = o M-
32 o83k 8¢t T g&sta e, -4 T _
o] =0 =X F/|T tEA| T hEEL T} B 2220 HhHol AHQ 2 A% (bottom trawl)S o]-&dFH o H,
=00 oot AT T A2 (fyke net), A (gillnet), 34 (long line) == U3
=40 1AW YT $<t T4 WA Bold Hojg U O 4
5 S33E YIE (plankton net)E AHESHATH oA A
o Az & &4 WA biomass)S Hd 01 g By = TP
. ol b - 32 o o] A& Aol FF AANE B BF FWEAA
SR Hold B4 AMEE 3 MAIFe HHE2 Sl B o) Al x| ol
361837501900 ol & F-2A] ey wRez e oo A ARSI
of el F salx| =go] AEHE 5% A% BEe T
. MEfSI™ Fx|| HE
342,642,009, 2A) 515]%] RO WF 4383413 4. QESE T B
ARG olgA BSE PolF BT AAF doles ool 20 AT RS 27]-90-4% W

Z 25719 A4 o2 EA =t (Table 1).

wolde] Famu 4d A9 WA e A%
£ Altsts B F 14707 dglen, ol & P B
o] Al4¥ 2|4+ IRI (Index of relative importance, 68
32} E (electivity index, 153])% 2™, Bi (dietary breadth

(early-development-maturity stages)@ Uio] $9 o
o] (key words) @ FAE As EH, 7] &A (1969~
1989)9] =EES F2 Holgle] A1y Aol AWH ¥
3}, o] 9] Hold, A 271 ol W3t} e AF
ARl et FAlo] 2de w3 U A &HA
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(1990~2003)0ll A= z7] ©A S Beeta] FAo Hs}
ol IRI, Big A4lsts 59 S8 S890ldE 37| 9
T =8e AASHET 283 £ AN A7 &
TEH7] AASIAL, FuE (eelgrass) T E2 5 AMAA
of g #AS 7HA7] AAsi v s g
Al (2004~2018)° A= F7F A (competition), 544
(sympatric), A E| X 9] (niche overlap) 53 Z2 o AlF
2l AejetE] FAo FHE 27 AFs A 283 A
A wstel fEo] W-de HIto: #YS 27 AF
stRom, T FaHo| 9 SlofA Hlojut A4 HeF
(feeding strategy)oll gt A= A= $lch(Table 2).
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AR W 9 A3 WSk drAE w4
I =714t BalE dHITHDo er al., 2015). & A
AT 2 e Q3 olo] tig 3 9l HA izt F7}
A ol FFHE A7I2l 19909 e o] & e} ek
-SHrol A R olF Yol B4 =fo] A Sk
A& & 5 Aol B ofyEk 1990 o] 5ol Y
@ol oh AR dsolA A7k eHAeH. &
FeA 7P B2 A7 SR A (Fig. 2). 18
ol MEd AAE, AAHLHO R A3 Fls
= 7 AGelAe A7t HE AL A&S

et olef W A+ S7H7F 20008 o] F
A o]Foxl shea] FH e ARl HAlEE
ATk, T2 ol FEH FHE o7 HlsiA
A&HQA ARE FE FET 5 Slojof & AolH,
714w o] dFA o] o]Foj Aok & Flojrt. Atel A
AE FEshL, A7 #Ae] A7E At Y]
HAeliAE 7129 Aol et ol B ol

2 A7E T8 Ad 509zke] f2utet Agk- skl A
ofFojA ofFHold A7) Hite thadt 2o A,
ofFuold AW A A YPE A7t o] R,
R 1ol B APE s s AR P2 A
I, A, A4 5) Qs AHgst] ARl
AFH Hold wlolHE AEst] A3l AxsAY 5
BN BAFE SHsA oM, 0.1 FAR A3t
o}

=4, olF ol wlolg &4 ¥o] AU Tt (Table
D). 1990dH o]F ol Fa=E Yehl & 5 Q=
S ARS AR AlFEtEd. o] T HEA A

S Dy = TR )
so, K > ot o
(o}
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(o
g
e 4> 2 ne

ol

¥R~ ot po

7} IRI9} Bizh USIth 53] IRI X &9 3% 3U =
Ao EREE A9 BE =EJA AHEEI 9o, o]E
Faste] F-AHT ol FoEE HHACE Hlw
T 5 Qe TR ARE ARE 5 S Aot
oo 2 7|2 Hold AH AFoA Hoju 7] A
Bty FAE St % AR AHEE = e =
50| =4 g&XE 3l E8EIL Utk (Table 2). 0] =
52 O ol R Yol ¥ AFA Wol, 374 Wol, 2
71 2ol Wsto it WP E AT tlE] F3t
73 A (interspecies competition), A €] 2] $] £ (ecological
niche partitioning), 3-*§ (symbiosis) 52 &= A E]Ere]
HHA FAE AL Qloh 2 TRt Aol AHEA
AG-ANZHI Qe FA4 3o E0E =2ER= Y
o) S S50 B =250 49 tha Yoty o
dlo) A7t +AEn ek Ea 2 ke Fo

o
3t 71228 AlF FE7E FRE olRL YfEd. FF
b}

T SeA LE ATIHE F2 B4, HolF 1=
of 53 2L A FAE WEY 4 Gl AT I

o] A g=|ofo} & Holch.

2. QE|LI2} Hot-517 O{RR{0|R AT HE WH W

A ket AEA Y Fog0l HEt AR E Y Q14
o] 2+%F EokA L Utk (Do er al., 2015). T AE-3}
T AHAY 24 45T = e A8 FA= Y
oA AFE ZARE A&-AAISL A= Aol T
A AFE AASHEEHE G4 AETE BEe o] 72 AR
A ol 2R AL Qlof o] F A As| BAst wE
Ue WS AAISHA] Fsta Sl Aol o] & 3l
2 AFE B3l ol At-sHF olRHold A+ A%
S HIBCR o g AFE Fystojor & AT WFS A
Al HQket,

A, A5 YA (isotope analysis) 43+ DNA A
g 43 22 A BA47I¥ 9 48 4 7| 24 7
Halo] B3lo] o]Fojxof 3 Ao|t}(Carreon-Martinez
and Heath, 2010). 7]&9] ofF ¢ WE&ES &M= A
< ‘snap shot’ & &=Z7HAQl @S BEsh= Ao Exst
th ol HAs] siA AFAES HAAEY MATE
29| 54 B4 AAsta, AEE =2
A A5} T (Table 2). BEHOY| HEHEH A4
How AL 4o WES ol&sto] ZAY
T AHA Y Holat&o YA E AFHL
A& 7}A 3L @Itk (Choi and Shin, 2018). wkA]
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U Aot AT P FAULY 24 PHE A
AAE A oL FE EFol digt Bels 7t
4 5 gle AV 24T B3 9 YEES SR
A%t AL s9E AEALAVE BT Bt ofye},
k= Qs @589 7HeAdol Al EARttJo er al.,
2014). 18 283}7] $J3] 2 9] DNA barcoding
ofF SINgE EHo| Hgsto] Kot THRT sty
FAE F-& $F9 F 5H0 75TE BAFAT o

et al.,2014; Jo et al., 2018). =3t Jo er al. (2016)-& JH&

o

£9] goF =4 A9l DNA barcodmg A5 AR H]L-
% A& 7FsAS AASHRALH, B Holrh eDNA 7i
¥& &30 st 24 AV FF ¢ HWE=
A & FEe T ATA FERAF 99 DNA
EAL T FT-5 Y =2 T Y HEETH FE
ohd 7]E9 dAFET Yol 52 AFEAS ¢of
3 4 9 Aotk

=4, olFHold £4 tﬂ o[g|9] FA A £9] o]&o]
A7AEe 78 59 A
Z?c IRI¢} 22 A& 3] A|
Aol 5%?25}5]01 At} 2000%‘1 o]% L =l nMDS
(non-metric multidimensional scaling ordination)®} 2 %
AH Eol A&H o ofF] wu|g A ofth(Kwak
etal.,2014). FF Ho|d EAo A Eo] AL
d, 8-S A4 A Hold A Axet tit Fofl tigt
A B gl @ A= upRlo] 7 Aot

opR|Eto 2 o] Hol EA4 g SAYEHA L Hol
b 28 715E olfst] A 712 A2 E8E &
Atk o2t AFE fisto] & Aol AFFste Hold
A7 ARSS ol&st] A& HolH HolAz A
o] 755, A Holaks 7|Hte] mdg FE5h=
glof lojA ule- Fagt ez FEE 4+ S Aol
53], A £°] EcoPath &2 AQUATOX 53 22 ‘1101
AHSE 7Nt R st A RAEY #8440 F4EL
Ao, v ZARZRe] FA o thgt Hlo|E 7t FE5t7] of
ol 29 2dsg dAFEo] A4S Holgrt oid £3
Ago] oEsta ok BFY, o] T FAEAE F <]
Aol HIsiA sl AF7E dfFEolojAl, = AYEjA
o HoAkg FRE Pkl sj4ste Hlofl lojA dA
22l ofgf ol gt webA, FF S A2E AeF o
Z flo]gHo] A3} 5k, o] 5 vl o2 T adt Y HAS
Ago] gk Aol o]RojthH FAYEfA 9 BolatS
T2t 7150l gt Aol FAFQ Aol 2 5
U= A= 7|gEH.
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2 A3E A 5047F(1969~20189) $-2uhet Aot
-oHLOM +YE ojFHold EA HAH =E& ¢
Heto] @82 motsttt ElE ATE=ES & 1019

o}
H

ojglern, of & Iy 3A o THH =2 814,
1

IAE= 6H 2 A T3 Ao B 4

ottt IEH AT =S 1049 TFHE Yro] BH,
1990~1999d ) 213 (19.4%; 2.18 +3.0/d [BF+EE
HA}), 2000~2009F 9l 26 (24.1%; 2.6H £2.3/4) °o]F

A F7Fske] 2010~2018 A ofli= 52 (48.1%; 5.8%H +£2.3/
)9 =Fo] SHEUT FH Ab-shto A o 7ol
A& 3T 299 Ags FAEH, F-FH, 5
3, AFHE ol EH, oA 65 (69.1%) 22 7Hg
T2 A7t o] R I HE 7 13H (13.8%), Al
Sfot & -FafollAl 24z 8HX (8.5%) A7t S+ EH AT
A A He BxE B FFUolA 18H(243%) 22 7}
B A7 sREeH, ZFE oA 8H (10.8%)2
=2 1 _r-]E O]‘}j\]:]— =7t ‘_L",] H]—‘ﬂix% E}ﬂo EEH_’
ol Fa=U A 299 HAE HelF= AR
£ AAsts WS T 14717 AHgESeH, o] & 7t
A @o] A" A== IRI (Index of relative importance)
2} Pi (Prey-specific abundance) 3.2 ™, E (electivity index)
2} Bi (dietary breadth index)”} 2L H& o]ttt & 11714
FAA YHE AFEsLF e o] F correlation analysiset
Bray-Curtis similarity matrixS& 7} @o] Z&3}%tt. A
Bista] AT A4 WIS AHEH 27 =E5S AHA

= 2AF A Zpolof 2 W YL, 20009
T o|ZHE = FA 3R SHET] AR} =EES
Z7+ A (competition), F244 (sympatric), A E] 2] 9153
(niche overlap) 51 22 A F2 ¢ Aeshs A7} o] F
ATt F) SeAe] B =ES) 49 thh Pt
8 ez A7t $AED Yen 2AEA gL ol
gt 71228 AT et -;li“-'?‘r“?_—- o] SleTl, FE
U 3R] dREE AF=RoAXE F3 A, 9ol
W gx mot T 2 *gEH—V* FAE BT 5 Qe
A o] AgFEojof & Ao|tt.

MAIGIE 944 BE A%, e 2 24 RE A
A, 93 24 2EN, 41 2R 2

4 RE A% BE ANEL £E
29g H3ug Axsln Folsgayn

OlsiEtA & =2l 23d 2e ARE2 A7l AiA
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