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ABSTRACT
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Among various data types obtained from the ocean, the quality controls for abiotic data collected from chemical, physical, and
geological field surveys haves already been partially established. Due to the difficulties in standardization of the data collections and
basic analyses, however, the quality controls of biotic data are in its early stage. For marine fish, the necessity of quality control is more
demanded due to the wide range of data usage, but there are currently no consistent quality control guidelines because of the diversity
and scope of data types derived from species-specific and age-specific information throughout various habitats. In this paper, we
provide examples of marine fish data utilization and also show methods of the marine fish data collection, limitations of the data
collection methods, and suggestions for improving the marine fish data quality. We hope this paper will help to establish the direction
of quality control for marine fish data from both fishery-dependent and fishery-independent surveys in Korea in the near future.
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2ol Solet, siTEAI T 7R JHI &= FA] =lofof sheHETE ofu et A YA 9] 71 se] YA o & AES
A A A7 FE JA1E 4= ok Q1Alo] ZFEE A QITHIAP, 2021). UN-2 2015 Q172 HHA 24|11, 2,
-5, FAET, EHL A ) A BAI(7 1 RRE ol| A, 8 e 9, &, e 5, AAREREA(TIE, T,
LA, 2 AAR} A ARREE, ], Tl 9] A 5)E siastarat 2|47 Fe =3 (Sustainable Development Goals,
SDGs)E HoIthhttps://sdgs.un.org/goals). UN SDGs+=2030E7k2] 177} 7hdoll A st E]o] e 2] 2] 9=
AVSE THEIA} of= LRI, £5] 1417 H321 SDG-140014] S=AJo]] A Al5k= B2kl thet o] 83 B34S Hofal,
SfjeFe] Aefeha] wpgof| thgt ooz} A1 o & Adrg E|ojof glo] 2 E| Qi o]2gt m A4 ko] F-8517] flste] = A

Copyright © 2021 Journal of the Korean Society of Oceanography.



278 = The Seas Journal of the Korean Society of Oceanography Vol. 26, No. 3, 2021

SJorstelA3]10C) = ‘;qg}—ngg_ I3t sfekkst 10711 A2](2021-2030)-& A LSATHUNESCO, 2020). =, 912
7} ebete] F24E 15kl A A|FA8E T e ofl B R |i= slake] AeAIAH| Ao Hish AR e o L= 2 2|2 219
A& 5ol sfdatel 2|4l Fedoto] side f1dshkes =415 sldskaal shi= Zlolth. 181 UN “Aathef dder
(Convention on Biological Diversity)’ A1+ ulf 4 dutc} 2|2 T34 (Global Biodiversity Outlook) H A4S B
7reto] BEtield B 84S LBl Al ollA] offisliofd 35 iste] A=t HAS ffet le¥l2 ot

et ESH ZA|gEA T 01 A|A|AFA 7] E(World Wide Fund For Nature)-2 1970 o]2f] siFIEES iOLOF 2|48
EjA| o] oPY HFFE (A, T, A, T, ofF) ZIAlo] Puh wEA st QA B ofg= 2T 24
(Living Planet Index)E 7H'd6to] sifolRE Xkt o529 A HAEE HolFal QITMAEEY 73? S L
(WWF, 2020).

SHSYRNAE A7 SHA -FrAIst7] shA= shedell High Q17| mha 4 &a-5 Fol i, AeiA U B F= 4-3ste] &
0914 9 Sl AoV i) HoleHe P otk APIE S 274 A Bl e
1212 2440 2 stofof sttt ofelat ko] dgko 2 Al Aol Sl A et R A RS St glow, 2
Zﬂ FHE T E T ARl HEA] A”(Global Ocean Observing System, GOOS)oA= A X714 ] AAES =

7] S1ol =2t A=|efel, *giﬁﬁr*gﬂﬂ] 2ol A Amapdit Hgo] FFo] Hl= BUE O] ool (Essential
Ocean Variables, EOVs)E A| Ao}t Table 1). 55|, A& thF 7 AJEf A HStof| theh U B o] F4al o= ol|oF

N =0 A R, Al T e S d A= AR o, ol et F s =0 Lot 22, vt AR 7ol
o] Bt A, JArS o) Faret 24, 9|1 s /et ol w0] Rt 24 5 HAYEIA A 8 AE 1

Table 1. Essential ocean variables of the global ocean observing system (https://www.goosocean.org)

Physics Biogeochemistry Biology and Ecosystems Cross-disciplinary
Sea state Oxygen . Phytoplanl.:ton . Ocean colour
biomass and diversity
Ocean surface stress Nutrients . Zooplanktpn . Ocean Sound
biomass and diversity
Sea ice Inorganic carbon Fish
& abundance and distribution
Sea surface height Transient tracers Marine turtles, blrd_s, mam.mals
abundance and distribution
Sea surface temperature Particulate matter Hard coral .
cover and composition
Subsurface temperature Nitrous oxide Seagrass .
cover and composition
Surface currents Stable carbon isotope Meacroalgal canopy
cover and composition
Subsurface currents DIS.S olved Mangrove ..
organic carbon cover and composition
Microbe

Sea surface salinity biomass and distribution

Invertebrate

Subsurface salinity abundance and distribution

Ocean surface heat flux
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slod A =] Atk Miloslavich e al., 2018; Table 1). HAEHE ZALA ke W slst dAte] Tl vjAE Hof 2tz o]
AR f1ol A/ A2 ol A AHoF o} I?J—S—Zé 4 AEHIOC, 1993; 10C, 2010). SHAIE, sfefol A 4]}
+ AEAtR o Arels Aol oAu, AeEdaE, $EEHAE, TS, sixFel iR, AR 5 14
ARt} 221 Akt TRt Alm A A9, 24 ‘?301] teh =2f9t o] F014 13O’ Brien, 2007; Kim, 2020), 18
A dohs allefolF Ak o] ] =ol= njH|oct. 2 =Rl A= S JEiAlS] 73 FollAl siekolFoll thgh
2hm G50 W 47 A o) -4 RN AE 7ol thelRt i 0 & 3] = sllofol AR o] AE)d = f1et
4] RS =Rtk

E ru

_4 o

2. 01 20| £ YEH2e| WL

tisat sfeFe] Aol AAlekE of 7ol F = A AA| AF5E F 49 oF Hhol| sid == 34,000~35,000 Fo]3L
(www.fishbase.org), 1% Sflgolli= 25 F0] Y= o] 77} A A9 K https://oceana.org/marine-life/ocean-fishes). S|l 7
= E}O]‘_} A=oH "”EHOBq S-S 7HAAL Aol A Jsli7kx], ®Foll A Asli7EA], Alisi <ol A =AIs] 712 Zazsich
9] sfidolfi= siATEIAI] S-91et 1ol $1AIsk= ol it o] Mtz A F83 71'5-& 7HAH, Q1R
A= 51%} Alegolet. A AlAIA 2. & 100001 Fo] H= ;HOW o] A1Fo] Ao = A==, FAOS| mHEm 2018
N AIA = 197 19178 Bt 20.5kg ] 4hEa 2HISFATHFAO, 2020). %, 17711 716kl b2 28 A
S/t Ao ASEL, AlRRIH (food security) 2OFIA SilelF] F8/82 BS FE=A Zo[thOECD/FAO,
2020). E3F 5H°t°1 = At of7ke] ko 24 2] o] 4l WA sHA AdE| o] itk AT A7 | HE 2|5 o} /Al
it F&lat 2|23 o] J AR of8h= sl R A A sIEA 21073, A% 35, A Aol 91718 72 =
CHWWF, 2020; FAO, 2020). ©]2]§} o7& d&} sfjofeb o ’iso] siolFo T2/, A7), A8+ 232, 21
&, WAk A 1A 9] §3tof] m] 2= FRtell TRt A7 A XS E] 11 glo], 1 o off Bt o AF| et =2
ol A=7F H s ol T8 B2 siofolR ARE AR ® - He ARE o o= 7 Absol o
T AAE 5T BRAC] tiFE A ok sjollA= sidol R A=E 7| E R vl ol whet skal 245k
O} A yte]of] et =0 o] A AlAHA o,
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3.1 7iQl1a} A 20{Q] 230 oIt Aj= 42

S-2uetol| A A EFof Fofsh= 4=t S7Fote] 2018 9] €F 8508t Fgof| 0] 2F=H|(MOF, 2020), &+
Z9] 73-¢ Al Q] FA] ofEgdo] AFHA o] dikS dolkls A= BE|1 QITHKMI, 2019). FAIE E71= 7iR1e
2HE A== Aol T - ofF EAE 7153 W8-S AAIZ 2 2 2p2-28(data bank)oll =35t
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@éﬂzqﬁﬂsﬂ%ﬂ %ﬂi%§%4ﬂ%¥ﬂ@%Eﬂﬂﬂ@hﬂgﬂ%@%ﬂ41@%HE®$%R@%
1, of= Ao, ofi Aol o] of

=
offd 2 ﬂiﬁé%]: LA 7ol 2R o4dS B85to] ofglok= At AAIRE FAIe1 Y (small-scale
and artisanal fishery)©] Ss}t}. UN2] Al2Fs57]94Food and Agriculture Organization, FAO) A/ SJ51H, AT of
AR = A AAA SR oF 3,150%F THof| o] ETH http://www.fao.org/fishery/fishcode-stf/activities/ssf/en#:~:text=
Around%2090%25%200f%20the% 2035,%2Dscale%20post%2Dharvest%20sector). 2201 2= QPP e A o] 1t
oFA griet AQteliderd el Sl BaskARE, A FR10] A, dAte, At A H73A), A7t G, AE5A A
A, 7hd =5 52] gRloflke F S 1|2]7] wfl2o]l UN SDG-140014] A|&Feh= 441 9] A&7 s o] SN &
30}7‘]'510]‘:]' o5& Aqti, A|71&, AR, 7HQ19] o e E 0] 45 Hof dint Aol st Hlw e}, o] 0] of
2Rt o= 7He A &AL = 2] Hlof|A] A=, o] S} 7} dot soIE|AIE sk e 7hs do] W Rt o2},
01;_, H =277 H7 s A glo] Al i TS| o8 4= Qlo] Aol A o] AT http:/thefishproject.weebly.
com/artisanal-fisheries.html). ARl S50 F AL IA|ZZ I3l <FASH o= |5 F(Too Big Too Ignore,
TBTIy 0= & 4= =], TBTI= A AlA| s Holl ARl A+ 2] & A gsto] Aqt it oG o] el = AAte]= o] o] Aejet
] weto] diste] =2)& skl QltiFig. 1).
M, fejuiet el P o] 2/ 5] Hare] et 2o 2, o] s|7tE whe

RS ¢ig)
AF 1Y) U ALEYoIY 5 B171S WL o) Hut FAMNIE 7 o] 2949 ]84 7] 52 Tl

= (]
= = =1, A= = == = o le) e} AL 1 =1=]
e AR EZATR) ol AlEstolop giet. AQtedoleh diha] o 2 820l 7Pgar ol ok 4= = FalA Y
=) T o =1 2 :— 2~ =]
(20 3ff=], = 2F 40 km) H 9] oA 2Gsh= o1 H= AA-SHAHHMOF, 2020), 4HAR A1 = 170l w2 75210
North America: 3 180" 150w 1205 . 90° 60— awW- - 00 30 - 80" o 120° 150°E. 180° {gpartners
million t of marine PRy 7 J a e -
- - I Z = e - = = §
capture fisheries (5% = v - VA, Arctic Circle ™ |Europe: 16 million t of marine .
world total)less than b i %7 4. |capture fisheries (23% world tatal); ¢ regional hube
1?? million t of inland .;Z O . Amsterd®n . "n.]”a." ar:]ount of.:nlan:rlfi',heriﬁ‘[fl.s e case studies
isheries; majority are| % . 2’? ?k . .lnl on tl; magority are large-scale. ~ . ) lOCﬂtiOI"IS
large-scale. , o —y R ; \
arge-scale. o % 81 JU'II'I [ ) ; N -9 ", P 2 -
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, x . J ; .
a0's g Cape Town?-® a0’
1 Africa: 7 millien t of marine capture ]
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million t of inland fisheries (7%
world total); majority are small-

607 scale, Bl
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Fig. 1. The status of Global Partnership for small-scale fisheries research - ‘Too Big To Ignore’ (TBTI; http://toobigtoignore.net/
about-tbti/).
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BoEL e g A7 AWM ofste] ool RS AYGITE kol ROl At AHojel ojFEHIE
(ichthyoplankton)©] 73, St -2 @7717h5 7} thalellq thefst Hoko] A7 giste] Ailsta ik, WejHom 74
o] oL AA| AT 717 5 ATE 0.2 L A171E AASHE o} hk Ahlo] BRatize] Hetwel Azl a9
PRSI, ek, SA ek, Satsjorst 5 Tkt skt phetslel Sasith oS S, Zlok A, SRl ofst
Sk, AN AR O] Wit 5 Tkl o) 2 siefel s Z7VHEAL Aol e AES ZHet] B Ao} S
S WE-2 7 o} 7ol ARtA e M-S S4sHe el o] §E|, W Ax]elo] Al B7HA B Az o}
8 ARk, AP A8 ARS Ul Aok o} AlRhA]7] st el el Sk Lasker, 1985; Kim and Zhang, 1994;

Matarese et al., 2003; Houde, 2008; Chambers and Trippel, 2012; Asch, 2015; Somarakis et al., 2019). 72| &} 2Fx|o)&
A5t 91} E85] 178 ARSI g o] A9 SREGIES AXsHAA I ARk ANE dat
AR o= T EEFAEN 2] E 0] B, AlradS Ax=d, AP RE A= o] e vindS i o R vk
e A TFgo] 2-gElofof jitt. sifolRo] S flsle] 7 Bol ks AR AFSESZARIH], oSl 9
o 2ddautet g HekA] ZAollAE o grtm e tiRt ARl A7t 7Fssie. dfstel|t v o] 7ol Sute] ot 4

A A7t A=), shiefellr o] Al o] HAn gt EEZAL duleto] vlwE Foto] Sat 2hw o] eg/do] FofHrt,

4. L0 7 L= sHA|2t FHHE et

siFolie A Al 24 oot o2 ARdT SF5E Q727 AR AR S, ol dgEy A
Aof| ofet A3 = *}i—rﬂ n/getet o7k ARl e, H%*Oi‘—?rﬂl EHOJ e FEH ] AT FEEE A= Fe A

4.1 7lQ1a} A0 2|5t Atz

4.1.1 HAE

Seuatol| A= HARIoA ek Hare] oyt gloma oot ofFof thel el JH =Hlof| 3t AlF7]<=0] §l
ot HARI 7iRlo] Aatsh= A= Al AIA =3 Yzlo] Aojxlo] Q1a1, 719 =34 9t ko] ofsto] 2p= 7t =3 d
= Q719 o]2st A= E sl otal E-aat wiofl= Aldet Fo)7t H g st AA7ER] L AtollA st WA ol &g
Aol w2 -|utete] A7 AR R 11235 Eof| Eol= 7l 07 A& JTHMOF, 2014; MOF, 2016).

AR GAloj A 1e] ERIRE AQtoldof| thieh kA = A4 AR E A1 o= A2 Qlgvt Hlgo] A 2857
2o A2 2198 %]7]71 437] eIt} @A QE|ufetollAe 55 oAke] oAt s & njgto|ate EYOAEL T Yx]et ol

Hofgake OiO*EJ_HOﬂ 7|55to] Barefof gttt ofA|gt ofef B 1 glo] W R AU Tam Aol & - FollA] TofjE| 1 B4
2 0] 0 2 ofggfo] St = 7H9r s PH o S5F AV A O] ot A= P FogH Q) IS & 4= itk

4.1.2 7)Aok
WA Q197 2716k WA EEo] 4xA1A1 o] u] )= ogko] Zrfsl]| uhah WAIEHE (ARl B whajo} Aol o)l .
E@E} olF, X8RIt 7, AAE 3271, 28917, 2758 B }t Z& ofFaletal HeFA]l FA AFm
AT 4 AEE FAR 7152 vhoop gt =] A9, SR 7181 S5 ld 71 W (NOAA) T T 57T A
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Alste] BFhaA A H I 2 T3S Sof] Hith Aol izt SARNEE 701, ol & 4ol s 5 Amet 51 <
TEHE] A2 AWESH 2125 o7 Hgdoto] AR 7ol vEgstal itk hitps:/www. fisheries.noaa.gov/recreational-
fishing-data/recreational-fishing-data-and-statistics-queries). |20l S0]¢t ElU=lo M HA| S5 02 HE HEIHF

A= AT o] 085171 fisto] HAl TR A A= S AR ARIZARE AAISHL FAPd T A Este] =71
So1=A R 2]|75te] Telslel= AlEl-S +H3HITHMOF, 2020).

Apafjufjo]] oJgt o] gleF H A1 et =S sl dstr] ficto] oD iR A Al B E o Felol= Al mle] Fasith
TS ok o el it 0}‘43]' ool Fe WA EE MR 7= R/mle] A E, vlufolE, ufuls, whllEdl 52
A5k S5 Batshs 2 2|9} HivHE rHAY Dart k. rlsoflils o] gE il KA E o} o 2R E 250

= olgES Flfoh= Aol 71Eskal AlEsliof oh= Z1& -JTQ}O}E ek Tl Alol, W 5 iRt of2lE AdH, A

85 oL, oS, Jrufj Az}, wafztel LAt AR, 714 58 714G Lee, 2017). WEHA o] S8 352k thgt A RS
Yol AARkH o] Gsl7 bz, ojdRle] 2P LA H o 1L A&, FFEFoIA AR AZAR| o_t At 50] wat
S S Soto] ol g Akm AT BAIE sidotal FARe] oot A=k 3ol & Ego] 4= Qlrk

4.2 th 20l 230 2t Atz
4.2.1 HAHE
7199 gl e =R E R E = o f S of ol wiEbA] ofE W o] o= thefsiet. Zafio]ellA
A SHHE =1 ool R A o] R F 5 ElE welol=t] Sa3 AR = o] 85|11 QIARE, o]l Ato] T4
AP oz HE o]z Y97 AR 7] wiizoll, it A== ek (bias)E 7Fs/do] At 3t G4 o270 X H =
A} @A o] AF=7t 5L’ 71EolA vl E]7] o fA] RESITE 8]0t Aol ol 2= Al714, 2194 AV

o] o 27 b S92 o150 A K glel] W]l Ath 02 F-E el lof Tl Aol cek A2t el
=42 thaEshs Bl b7} Sleks ol wo 2 2|4t

S710] BAHQ) ofSlr g BARONA 2L % Ik, SHATHEAHNA SR AEs 5ol S SE 1
Zol7] w2l 4o B 5|7 QAL 42 B b {lﬂwmw1ﬂﬂﬂﬂﬂﬂ$— SAEe e TP A
o] itk A401910] 9ol iR B ofFo] HahA §LonE HlolalEe that Bl HAT 4 ik 55 A
TR} SRS Hrolg0) 749 el x| s 15 77 BT FAO 2 Aol w2, 2010156 201413742 4 A7) o)

Fag]o| o] ot ATt |72 9107t E(95% A=k 670 - 1,6105HE)0] 3101, o= 2he 7REEFH AA
)91 10.8%01 SHFETHFAO, 2019). T3t sidol|Ae] 54 o] JeE-2 olfAt=m 82 oS FASH The=d|, AlA
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o9} x]of 9] o Hi= 412] &FTH(Kim and Zhang, 1994).

Aol ot ZART ket Hir o] ofste] 4=aEIttal st et o} /& AHsk= 717150l 7H]

il

j— M- 2 =1 “,
SfepEo] B EXv Al Avto] tieh siA, skzA | 7 kA= 8 A @ af JF AF 2] 4= 5ol gt ado] T a5t
=, A 71710 Bt EAIR 717]19] A-87Fsd(availability) 2] A, 71719] #H2F(vulnerability) &A1, 71712] AEi4

o]
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M F54 o= Hehhs ARl TR, sl R T2 B4 (patch) 25 SHELE A2 HEoljtral stefete
=1 Fl(variance) ©] %01 712|H, 24kl E7 b= 9192 2Krandom error)7F AR L. o]9f tiEo], dAte] F
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Fig. 2. Morphological change by growth of the red spotted grouper, £pinephelus akaara. A: Newly hatched pre-larvae were
2.10 mm TL (Park et a/, 2016), B: Post-larvae at 34 days after hatching were 14.9 mm TL (Park et a/, 2016), C: Adult fish 232 mm
SL (Heemstra and Randall, 1993).
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Fig. 3. Terminology of developmental stages of fishes (Kendall et a/, 1984).
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