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ABSTRACT

1880 el Sl AA] sflof AE2EFTE2] 7154 TR0 A& T4 ole, &2l ] v H A EH Je 524 Ve
7|90 2 sfof thefo] Al S5 A-E T AR ARSI 2ol sl B o MAE AR EASHAU dEEA =
£ oAt} MAEA o e ERaE AR EE iRt o 24, A4t B o] A4 thefoll A 1 Abm ShE o4 A3 of] dhigh
Al R = IA RAAE L Ut 714 Q1 s Rl A U E oA AEEFTEY T FFA= A F 5 A7
ook, Z4Zke] s ol A S 71 A s AEEF I ES X0 752 Hgel et S8t SR &8 4= ook 12u BRUE
B 712 AR AX] Ao ks AARRE 2k 2to] = Qle o] 2ijt Abm o] -8 o] Al 4= =T, Al A2 H BA, o g
9 2R 2A4o] e AR ¥ T iRt SHoA At A4kt 7he] WAl A7) oot g AEEF =S TE A
2t= & oA Fobr] 913 A e A= 1880 T 35t Victor Hensen©| AJ2FsH A0 2 YrtE Tt Aot & oSt off
FAEETIE AR A& o] Pt A1 A Q1 =2 1CSUS] SCOR Working Group 332 34 2.2 19691l A1 2] 9t 3
A= UNESCO sigael7]a A Al18Ho] 19749 SHE|Sl=H], ol= UNESCO9] siet 20 A A+A4 Aleu ]
Phytoplankton Manual Z¥2] Ant2] gt 1990 A Eolli=1S0 7ol e g A=EH T T8 AR A= E 24
s, = A A9l Am o] A5 H| W W WA 755 8= 498 7]7-<] IPI (International Phytoplankton Intercomparison) 2] 214191
BEQUALM At¢jo] ol A 24 ST IPI= 2 209 |7He] ot A& S vl o= A e e 7|&S BE Hetol|A] &
| 5 s FAF S 7Fstel Ut ik s-2iuere] sfdetet Hof S At= o] e A| A2t H-go] & A E o] v|st
of, sfiF= 2] S A=l thet 244 Q1 A A= oba] HAIRF gA o) o2 2] LSk Q). 4, s AL 7=
BRI A 22T A E] T AR it A= AAE st bRt 7| e o & o] & e L B8t ok

o

Since the functional importance of marine phytoplankton was firstly advocated from early 1880s massive data on the species
composition and abundance were produced by classical microscopic observation and the advanced auto-imaging technologies.
Recently, pigment composition resulted from direct chemical analysis of phytoplankton samples or indirect remote sensing could be
used for the group-specific quantification, which leads us to more diversified data production methods and for more improved
spatiotemporal accessibilities to the target data-gathering points. In quite a few cases of many long-term marine ecosystem monitoring
programs the phytoplankton species composition and abundance was included as a basic monitoring item. The phytoplankton data
could be utilized as a crucial evidence for the long-term change in phytoplankton community structure and ecological functioning at
the monitoring stations. Usability of the phytoplankton data sometimes is restricted by the differences in data producers throughout the
whole monitoring period. Methods for sample treatments, analyses, and species identification of the phytoplankton species could be
inconsistent among the different data producers and the monitoring years. In-depth study to determine the precise quantitative values of
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the phytoplankton species composition and abundance might be begun by Victor Hensen in late 1880s. International discussion on the
quality assurance of the marine phytoplankton data began in 1969 by the SCOR Working Group 33 of ICSU. Final report of the
Working group in 1974 (UNESCO Technical Papers in Marine Science 18) was later revised and published as the UNESCO
Monographs on oceanographic methodology 6. The BEQUALM project, the former body of IPI (International Phytoplankton
Intercomparison) for marine phytoplankton data QA/QC under ISO standard, was initiated in late 1990. The IPI is promoting
international collaboration for all the participating countries to apply the QA/QC standard established from the 20 years long
experience and practices. In Korea, however, such a QA/QC standard for marine phytoplankton species composition and abundance
data is not well established by law, whereas that for marine chemical data from measurements and analysis has been already set up and
managed. The first priority might be to establish a QA/QC standard system for species composition and abundance data of marine
phytoplankton, then to be extended to other functional groups at the higher consumer level of marine food webs.

Keywords: Long-term marine ecosystem monitoring, Phytoplankton species, Quantitative analysis, QA/QC, IPI

of| Holz] ok& Hr & F7|7F 22 Fobd FH8 =0l AR, At 249 AHE 2]412] 7|19 5
S 28| 2 72t 7152 W A ETo 2 H71E| A Itk Falkowski, 2012; Karlusich et al., 2020).
gk, g AEEFAEC] QI ATl SRt e 71Ktk AR
Th(Hooker, 1844). Z|- 44 A 5T Lol @9 A(Omics)2bdgH 2
71&9] 7o rL}E]'(Lombard et al., 2019; Karlusich et al., 2020) 7 X714 20| Al 22375 AJefsH 9 215} oJAto] if
o Hoh o el AA7F g = AL Qlek FAAQI A7 st gt W EC] @ ol(Dyomin et al., 2019), Y AEE%
FEO] 7|53t A3t thet Al HrIE KA 0 2 4803} 4= 9l AX|t 2 M} HolE It Ohman ef al., 2019;
Dyomin et al., 2020).
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7@@@@@Mﬂwq%aﬁ AL AR F0) EAG 5O BAL £5] Aolglt ABEYTEC|
o} ]k, Et 185010] o] BB Allen, 1919) S} ABEFIES] F 27, 24 RUE, $HE] e
)71 Sl it 24 7192 714105 s A1) Aol 9 7 A o] A1EER2E 2ol 2

S, 101 e W 978 91e) sl AR BYTE B dol ARt AT 7 2Uslo] 4o
7} 7Vt HbA © 2 A w|ojoF HHO’Brien ef al., 2017). 0|2} Zo] AAgH| W 7548 5HH 17| 9t s A B2
AFAE 0] ZFa10] e H-2 2| E7HA] & A& E] AL It Miills, 2012; O’Brien et al., 2017; Mirtl et al., 2018).

HAoME s AEEFLE B2 58 2719 dFet s AEEFAE A 715 T 50 dee Aol
0, ABEYIE 8 G 7] shopeA B e ol i She] BS 1eks] A n s ol 2, o)
FAHEETIE=TE AT AR EHO} QA/QCE] =] @& 8 Ake=52] At A=o] Ko, #H 2Hz ©] QA/QCe]l

L
‘O,

2.1 i ASEYIE IO YA ERAM 2=
o AEEHAE T FIY oY Y= (phototrophic marine protist plankton)2] A+ GAR= 3500 W A
Mesodinium rubrum2] T¥&(Leuwenhoek, 1677)2 &2 22T Dobell, 1932; Taylor, 1980). ©]*=Leuwenhoek(1674)7}
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=257 S (Spirogyra)e BRG] 250l TRt X %20) 7155 A% A £ 3d 0] oo}, T3 mN|RRel =
(TFEDE A vl o2 Ihoto] g (Eseat 2720 Tabellaria2 AAR]) W=t F2 261d 94 Lo|th(Anon,
1703; Leeuwenhoek, 1703).

AFof A A EEHTES #2 T ARYE= 1768~1771A James Cook 417%2] Endeavour S 5loll 5-530E Joseph
Banks”} @71 7]150]JtH“The sea was full of a sort of orange-coloured powder, like that we saw on the coast of Brazi”;

Parkinson(1773)2] 1374, 1770'd 52 1842] &al)). ole} gA|, FA| AgE0] Eo5] F2H “sea sawdust” o]l TRt W75

1114

(“Great quantities of the brown scum continued to appear upon the water, and the sailors, having given up the notion of its
being spawn, found a new name for it, and called it Sea-saw-dust”; Hawkesworth(1773b)2] 654-655%, 1770\ 84 304 2]
Faf)oll thste] Collingwood(1868)2} Taylor(1980)+= ©1E 7= 9] “Oscillatoria (Trichodesmium) spp.”°ll Tt Aol 5
gttt YF 2 ohz} st HARYSH 5 17681 128 9 2] e erid|o]Foll Zate] s St 2heet of
oFZaT.E tfiA]o] Tt 2] %.9] 71=0] QJ=t](Hawkesworth (1773a)2] 39%), Baingridge(1957)+= ©1& 135% Rhizosolenia
o] tfjiA] o 2 ZH519rt.

SN A 2EHTE ERof Tt At ALe] ZHto = QEHWLF Ceratimn tripose A2 Z(Miiller(1776)2] 206%:, Miiller
(1786)<] 136%;, Tab. XIX, Fig. 22) A=-2--E2| T 4l 7] 5-2 ot 27ol 7 E FRt Al AlA +150] A=
THGran, 1912). o= 12729 B L5771 55% oA A|(Fokin, 2004; Kumar ef al., 2015), Vermes-Zoophyta 2] Chaos <59
2 2525 Z)(Linnaeus(1767)2] 1326-13272; De Kruif, 1926) £} 10@7H] Lolet #2725 Z 270 BRAA
= AAAAIE 79O 2 194))7] e &) 0 ™(Williams, 2007; Williams and Kociolek, 2011), Agardh(1824)+= 9%
48%-0) 1275 AHA] Z(Ordo 1. Diatomee) .= AJA|FF Systema Algarum-= 35T

N

4 7| B

oo o

J

2.2 8% MBETE] |
5 A

[= 2 | o
194171 ZFell o2 s AleEd =] ABeieh2] T2/l tisted(Taylor, 1980), 53] A2l HF TSI 2

i

Aol 7|2 Ho| a2 A 7|54 Q14]617] ARFRE A 02 H It Fogg, 1990). Joseph Dalton Hooker+=James Clark Ross
A7) &9l 4191 Erebus @ 2} Terror @S EFL 1839~1843d B35S 1= 52K Hooker, 1844), Tt £0] F2771 =
FAEMYE, Wol 425 &, slFsE2] 291, Ax]o] B4E &l ol 2 o & LEPa-E 15t Karlusich e
al., 2020). E3F, 1= AR A U19] 752 Ed-& hfslal «d=o A B5714] oftielut ulle-FH6hH, slds=2
T oYl FAlol AlE 219 diEg ez @ HE A& etk daE & Zvolgtal g6kt (Hooker
(1844)9] 505-506%). Z1 ZFAITt olejete =L o] YYM=E8HAF Christian Gottfried Ehrenberg”} 11275 Al=0] opd
“animalculae T+= infusoria” 2} 5}9(Ehrenberg(1830)2] 57%) 11XHE 520l £5F= “siliceous polygastrics” %= Gl 131
THRoss(1847a)2] 341-345%, Ross(1847b)2] 146%;, Fogg, 1990). Hooker+= F1Z2A1-E5F2} George Henry Kendrick Thwaites
O] ZFR-S o} o| 5 2 F7F AIEA| -8 7hikslod(Hooker(1844) 2] 503%), 572 ot sllof A2 Zw 9. =0] Al
kA 71570l tisto] Ago= AHEsIelt

A EEHTE0] SFFES] TFZQI Holo|ghe aE=Fo] dolo] HRE|HA|(Brooks, 1894; Gran, 1897), 1}8}4]
¢ HHE et EFAE R 9] W Ao] tlFE U th(Hensen, 1887). 2=, 8% £ 3= A=K quantitative
plankton ecology)®] B '5-=| I th(Brandt, 1905; Taylor, 1980). L - Hensen(1911)2 s|UEHAES “H5 O 2 HE| AF
Fet 4lo] o)1= SRR A5 Sl olalfT 4= Q= <HITEe] @l(dies Blut des Meer) 0 |2fal F-2 1, SHAYElA]
A=A AR 715/l il =5kl
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2.3 SHRMEEA| RLIERIR ASS-TE0| S8 WA=

2.3.1 38 A= A7 AF

S AT TAE0 T FAE s Ao b7 ] 213t A Sle = 18801 Xt Victor Hensen©] A2
210 2 7HETH(Allen, 1919). 4= 1883F-E] 1886 A71A] = Kiel $A<te] gt 2412} 1885'd WIMt=19] Romsoe 78
AEE =] 95 St. Kilda o] 0]2= AT oS Fal A E EHTE A|FE AAZ 0K PR gHoa B
A5} thHensen(1887)2] =X [~V W E-E [-11). o] HLA|o|A] ELof H = BE 712 712]7]+= “Plankton” 0|2t -8-0]
£ #-3 AF8-519, Johannes Miiller7} AA ST 80121 “Aufirieb” S tHASIATHMills(2012)2] Part 1.1). T3F 1= 5
2] 714191 National -2 o]-85}0] 1889 79 F<4-5] 119 25714 B A4S X A= 71222 ﬂ:,Ld-oH Ag
o] 4ol 4 =345 “Plankton Expedition” A= = 5H3=Tll(Hensen, 1892), o] o 5= AT theet 7<) A=A
A A2Ela} o5 o] galo] BAe ZHaE 9 Hata 5ol tiste] ARt 7128 EZ% T Hensen, 1895). Plankton
Expedition @] 15 Felsto] oA ofgt % 2px|ofof] o] 24= vt S TAE a5kl Uit A XA A8 B
(Hensen, 1911)2 Hloll&, EFAE UEE o83t A=Al 5] ®iRoll mhe 7kt 34 0AHE 2E #are] 7|Rtsto] Alktst
+ S Ak = st

Plankton Expedition X2t} 20048 $EA A, TA] IL2jAJo} Ao o]5] 1870 % Kiel Commission (Kommission zur
wissenschaftlichen Untersuchung der deutschen Meere in Kiel, “Kiel 27, 157%_1- Hitto] sHA FHALS 9t A9
8 AR o] A ESto)| E5] 24 F1l(Meyer et al., 1873), T Alo} o] af| o] A Alele SEa} A1) ok A sl
o] D g3t 4, 9], A, SfekRA] Soll Tt AEE ks UFE Bkt AE 2921 1871 d 5 Kiel Commission
2 ol AHE AlZtste] ol A ﬂt] Z-of| o] o] 2= HPIA] SIFHARE 435t th(Matthéus, 2010). SET=
2 R Tiekst ok QAo tigh ARl AFE Aok = A& Q1 2]3]Q1 ICES (International Council for the
Exploration of the Sea)”} =%, &=, t]‘:’}OE’-, =, k=290, Wi, Ao 2 AQE -Fo] 7R A 2]9)E 1902
ol 7] 2|51A] A v Aol = Kiel Commission2] A5 0] 2125}l 1.0 H(Matthius, 2010; Mills, 2012), ©] A|7]1S A
Soto] BhHolie £A2 08 AEEEEES RUHPH T A A5 AR 2 o & mrhE:

Z719] slFER A= S A AFelA Fhet JAS |1 A7k B9 =Y 2] Hans Lohmann Z1©|tHLohmann,
1903, 1908, 1911). 53], S8 A==k Kt ehshA d3sh7] 9t @AH A 215 2-851d(Lohmann, 1903),
1905 497E 1906'd 8 H714] Kiel Fjord U721 1178 AHol| A vl 47 3= 212 ol 542 6 & A FIote], Y
2 9 ojibes lﬁﬂ VLY A Tl AHESHATHLohmann, 1908). ©]@F M Ha3sIE S5 2-E HIE of-t 237t

2] &3t A efoto] HeFRAgt ARt 23S F52] H-ASL H-BE AXGHAAL, G5 HE 2] FE i AAES Et
X~XVIO & T A5 1“/](Lohmann 1908). Lol = “nanoplankton”O]E]-h 7] AZ& MEA Aletrste] 1~20 um (25 pm
o]H o} & nanoplankton®l] £t} o) F7]9] S =S HE g JLESI] o™ A4 B2 H(150~300 ml 2] A= 1500
W2]9] rppm-e -8yl 2l 5.0 & HH|2{olet ‘:]‘O]:_} A= 5] nanoplankton= FF2 0 2 A5 Lohmann,
1911). T} FAGE S 212 off, e A Woll 4] nanoplankton o] AF=7H(H1]) “17-2 7|8t PIF=] “6” L A2 &
F =] «3070] SFtrial F45E0 24 nanoplankton @] 5273 Z3Z 5T Lohmann, 1911).
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2.3.2 SIPAEA R E B EFIES] FTE HTA=
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(Kraberg et al., 2019; Zingone et al., 2019), I-= RUEF 2tz 0] ] 9 A AISh= A1t -57hS 2 Lgh =
St Y|l @ JARE 7R A7 HYER A i PR R FERETTE 78 d o= stalout
(O’Brien et al., 2017), Z|Zolli= B Z717F 22 RABE71A] 11 a2 Sl Ut 7d3F0] QithKase er al., 2021). H
Holzt, oAl = flow cytometry 4] underwater vision profiler (UVP)©]] 0] 2= Tt 1 =] 5o] F-H=] o], ol theF
71 im~1 cm ) O] EFTAES Vo= T QU H o, daPdel HRslk= AlA o] = Qlste] A x|+
o7 XS 7= oA Ql A TS = T2 It Lombard ef al., 2019). o= 3371421 AljHS 2H=

71241 HUE P 23 At & Huldstal SAoH] 242 F6l A2 Hlaste], Bk g3l sfefehs

| melet = Q1A =|ITHO’Brien et al., 2017).
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ofl iRt 57k
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719] o 712 UE A

122533 EY T AF AuE Y Aibsh= 47 1A8HA HUE R O] 2|29 o= ofrhe 1962155 A|2HE
=< Schleswig-Holstein 2] Helgoland 7(54°11.3°N, 7°54.0’E)d Zl°|thBAH, 2009). B3l H539S AHAJoh=
German Bight®] &= 471 Helgoland Bighto] %)= Helgolando|A+= ©]0] 18735 E sloF EZE 4~2(sea surface
temperature, SST)¥} 7] 5 F2-2 MY 27 8A|o 751 =HI(BAH, 2009), ©l= A AIAIA 02 SST A|A|E XU H
2 o] A|z7} =l 1826 =(Rayner et al., 2006; Brohan et al., 2006)2F= 5014 n|gte] AJzjof| sdslct. sfjof A EEa 3=
TUE S A2 1962 00l= 7| 501 SST2F FE o] @fof| ke F7] FU¥E F(phosphate, nitrate, nitrite, ammonium) 2]
i S-S 716190 M, 1975 AR 5-33] FEEFLE UIE(ES 150 m H 500 m)= ZZARIQ] 2382 AlRstict
(Wiltshire et al., 2010).

Plankton Expedition (Hensen, 1911)} Zro] 3 9]ot sfioFe] o] th A 2lofl ] A3 titi Ak= 28, thiio]
A€ FE A 7] BUEP2 1-371 H20] Aol At o] 71491 FARE REEsE | ol -4 @ o3 A
S ARI7HEEHO Brien et al., 2017). ©] 712 E] 1990\ oA E] AZE3 A= AF 7| HUEHS Al 2tsto] 7t
2] A&5E 1 = 522007 7ol 1990 d Tl o] ¢olli= 11 52355kl QITHO’Brien et al., 2017). Helgoland T}
o 94 AEEHIE 7] BYEHS ARFRE 82 Scripps Pier (Scripps Institution of Oceanography)Z4(Frank,
2003), Winfred Emory Allen®] ©-5.0 2 1918WHE] 1939\7HA] == Aga)F] 2 A3 B3 43519 thHewes
and Thomas, 2002). ZL&1} 1939 ©]50f| = Scripps Pier2] HUEHo| FTH=E] 17(Allen, 1941), S0t o] thigh 54 Al 24
F 280 2 A= SIrHAllen, 1945).

1930 tljof] AFE 5| 9] ol JFEHIE SAZAFAFES 193700 3 ARRI California Cooperative Sardine Research
Program.© 2 H¥F510q, 1953 9]] CALCOFI Program (California Cooperative Oceanic Fisheries Investigation). 2.2 71
Hou, HAldes Ha, Aol ool 3] siPYEIAl SARAE AFFe] A= 84ide] ERlThHewitt,
1988). HIZ Z7|ofli= Y7 sl ol tigh o} /REFE Tl 53] AUAITH(Scofield, 1932; Ahlstrom, 1948), 1949\ o]
HE] AAE ZA7E 71 2] i =38 Itk (Hewitt, 1988). oF 7|, CALCOFI Aol A1 AleEd=32E0 T2 4
ZHAL0 19931 of| Aof AJAHE]QITH Venrick, 1998; Ohman and Venrick, 2003). “1#oll% B-315137, CALCOFI] Ald|=
2 sl Al et SAZA A S Fol tha= 3ol A AFR AE A= E o o= S8 Ak Aa 300 |ttt A
Z5HaL Qlth= FoflA, 1~37119] A= 3ol TRt ofehe] B A5 E W71 RUER O G741 ARlE= 29

gzt H| B2 =9 vkt 7392 & 4 QIth(Venrick, 2015, 2021).
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12 Seto inland sea®] 197 24 3ollA] 1973 @RE Al2FE 2 AMYEA 7| 2UE G Aol = A2 3E9 &
H QPR T W]V QItk(Nishikawa ef al., 2010), ©]+=, Kasumigaura B30 1071 7ol theh LH AJefA| A} A
HollA] 1978 HE] 2|&H A=2EHIES] FH HFRAS 58 A7 RYE]" Ale|(Takamura and Nakagawa, 2012;
Fukushima and Arai, 2015; National Institute for Environmental Studies, 2021)2} 432 o] %= 5009 9JALS] #7] iy
B8 A2 H71e 4= Itk Ohara et al., 2020; Nishijima et al., 2021). T=3F B3 Baltic Sea®] 87 4] 1978 =
197930l A=EF Aol it 47141 FHH 3=F RUE P AFgo] AlRFE|o)(O’Brien et al., 2017) @A7FA] A5 =73
et Bl st et 51 o A= ARl Seto inland sea®] 1971 Aol thet 7] HUE[Ro] AR = ok H2 5=
Tk}t

2) Helgoland “83llA AlZEETE 7| HUE 2} A= 0] e

A7 = A7 AEEFAEY] T Y RUEES @A 2156k Q= 87 712, Helgoland 72
A AA |31 =0 2 e 4= QJthAlfred Wegener Institute, 2021a, 2021b). Helgoland 33 oll4] 1873 A FE] Tl
S 2R 1962 AR Y AYE AEEFIE FHARE AR, 4097F 1.1°C o] 213} o 2ol Z4
T EdIT= 0] flole AdA o 2 Zd7ITte] = et A 0 & H7)sl="5(Wiltshire and Manly, 2004), &
71491 WollX AEEd w0 T8 A A=7t 715‘:'4?1'«] Bt2] SA T o2} 5HA] X0 2 O] A5 e
5o HHIE 7 ke A4S A7 B Al7Ist )0l o] =3tk (Boersma er al., 2016). ol Fetdn g HE
elgoland 72| nano- & picoplanktonoﬂ tole], NGS (next-generation sequencing). 22 18S rDNA 2]
VA4 region®] H7|XE& 24510, o5 ERE9] RINIeH Ho|addo] EARH o] s /el & Y= 713t= 2= AA
Sho M (Kiise ef al., 2020), ©|2I¢+ 247} Helgoland A3 Q] RUE o] F7x|ojof 3RS AAFSIAtH Metfies ef al.,
2020; Kiise ef al., 2021). B LoF7} 50'd 52T Helgoland A7olA QE g2 A 520 E 28 A7 5 BAste] L2
ool whet Al ER T E A o] A A7 ITte] AofRHA] S7AdA 718717 ke = W A e T ot
A= 271491 FAIE &0 o] 2RIt Wiltshire ef al., 2015). Helgoland A7 0] Al B2 3% FH8 AAw7T
0 Zap] BrEol ], 5 5 B 28 TRT 252 ofolA] A2 58 X420 2 AhsKupdating) S 5] -2
22 2 9] mEot Ao ek Al @Itk Kraberg et al., 2015, 2019).

712 2t= A 9wt QAR 0 2 2]&5H SFAE AYEA BUER AFE Y] 2aEE2 cldehd 2 A
50~100'A0] A% %712]Q1 H2} Ao vl 8 {15FK Wasmund et al., 2008) 53], siF AEEH AE0] TE AF A==
crokel ZHo A 8-85H 4= Q1= 2PHES X AJA-S W AES)AL It Wasmund, 2017; Wasmund ef al., 2017). o2 -8 2
S48 S| S1a el AmE /1R AL 2oiel Fo] s d o B HARE

a7 Qem(4], ICES Data Portal, 2021; PANGEA, 2021a, 2021b; Venrick, 2021 5), °|& ©-% G4k5-7517] S5t
IOC-UNESCO International Group for Marine Ecological Time Series (IGMETS, 2021) 58] A4 AT d X AAS
Z2], g5kl ItHO’Brien ef al., 2017). 0|2} o], m71et o] BAE HolMA AEEd e $E AT A=E 2
o] 11 kA 01 A} ALS vlwstEH, 7P 942 0 2 2pE 0] ABARS: 95 TR A 2] ubol| A EE A o2 A

e

-~

ot =
o

o
9
v
Ho

)

pal Q35
- | o=
2 Qe B0l HH o] HiEA] ™ Q 514 EIthHELCOM COMBINE, 2017). A&7 ] w2 i 20] B 2o wha} dt
Aol= A7t mj|l o] AxpE HAotod, vl 75t el o] W84 At 2 WHRtol= AP ettt ol et B 2pA
i o

o et HAAk= ol A% Ak= o] gt vl e ujo] thaof ofjuf i eet Zeh do] A= of 9L

il
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2.4 31 AESEIE AFR2| QA/QC

2.4.1 AEEFTE HAFEA o T ol AA He e

ey BUE A A 02 2 = BASH A} gh2 thi-E 4] A= 2 =EHc) o] =27t *‘Xﬂ il PS’J &
Fhofl Hlof o= o] @} M9l ZH=2] F4ok= L2 ArA @ doll thigt A&t Ko Z4, oA, ofofl 5 %
a5t ARSI 02 A2 T2 AlgAoA Ao SA%k B B4 -2 W2 o) Zfole} 45 OJ%LZ}ﬂ FeEd 4
FAre] S 9l AgkA o] 2jo] W W] wlet mgl 4= Q= ThAo] e QAFE XK FTK Wiltshire e al., 2010;
Kraberg ef al., 2019). Z78/324 A1} 2|2} Zgkato] ztolof] Blofe] =2) g7 7ho] 4= @ 2}7k2] arefghed, A8eA]
7] BUEol|A] Eo], AE25d3E0 T IR BF, oA, vla 5o S+t A Igelx= At 4=x] 9] AA 4
E35] fold dart ik
17 RSl gt AgEiA 7] BUE o] ARtE]7] o e sl A2 EAE 0] T AegAtE 3] Rt Aol
SHAEAQ] A= = 0] T 15kA1R1 Victor Hensen(1887, 1895, 1911)} Hans Lohmann(1903, 1908, 1911) 5°] 1880
W RE] 2215 7 0 2 B7HETH Allen, 1919). Hensen(1887)-2 1883~1886F S Kiel S1tof| thgh AR} 18851 wlnt
=1°] Romsoe N4 G=12] 23] St. Kilda 7=l ©]2+= AT LSHE ol AHH SZIE A=E A=, =
50 um®] Miiller gauze No.20 2 = WH=EFAE HEE 52| o|Qlstal, 1A 2| et A ofikg 4R E 2-8510] Al=9]
AGAE A vl £0] ZHIE B2 SISt Allen, 1919; Mills, 2012). 2L 5 Lohmann(1903)-2 t]AgH 37]94
Nanoplankton A% F-20] Miiller gauze No.202] WE-S WA U= AFA-S- 8Fl5}kaT, 48] Nanoplankton Al &5

A2 a]slod(LRHEE 0 2 1100~1500 rpmol|A] 6~85 H=7t 245tk 5t Lohmann(1908)<] 181-190%) X} @g}a}yﬂ
A & 22 USohl ol M2 A7 A 22 AASFATH Lohmann, 1908, 1911).

Sl A= &l Qs EFAE G Bt o AshA =elsk] 9fste], e (A& 10 co)2t A EIGH(Al = 0.5¢c
E i 1500ccoll Ao, 66~707H2] BieF SEetAT o] Lro] i) AaE H] w3t Allen(1919)-2 YAlw2]H SA] AA| 7L
=38 ol ”5}7%1 AT 7FE T} ST T T Yo, alAaie ARloll A Anld Th= e Fo] FHEo] ofjuligt H-9oll=
E7HolA 2t Fo g dagrielA EjQle B AR sl &o] EFAE F AIEE HiE o= mioldt 4= 9l o Y
& FA R A= EAGHA] S=ThaL oFlth(Allen, 1919). AR E43E 7 sllda+te] Sa gt dxlolei=Azte g,
Steemann(1933)-2 X AHAL0] @] 74-S o] 85PH(Utermshl, 1927, 1931) GAE2]"H(Lohmann, 1908).0 2 S1H 35 =
FAE0] T Rk A m o FAHAU Bt o] At Ak EE 4 9132 AEA 0 2 QFo3lnt. 0% Utermohl €]
RO B2 B/ oY(Lund ef al., 1958; Taylor ef al., 1986), 222 3E AeFadto] de] 851 gk

= 9] Helgoland Ao 4~&, A8 52| U A7|RUE -2 18735 H AIZEI(BAH, 2009), Al 2= &
E 77 FFaFEH A 1962 @5 E I FALR 8= 1 glom, YE o) ot F33] 3 EEFAE RUE P2 1975
el AEAl F7F=lo)(Wiltshire er al., 2010), 54“4%71—“4 277t EFEE AEA U AR &EF9]1 gl
Helgoland 7 7|2 U E| o] NS S-8oto], ZFTE YA Q] W5} 5747121 84 9] Wa i) TAE F-9-5t
= HNH QRS ol H(Wiltshire et al., 2015), ﬂ%ﬁaﬂﬁ(wmsmre and Diirselen, 2004), -8 F7] 9 %FA(Raabe
and Wiltshire, 2009), 5-5Z%3%(Boersma ef al., 2015) 5-2] Z}& Z}=of] gt AA2|(QA/QC) AEN7T 71 9-A3lioF
3le slolsleiet

A7 & Helgoland 7 0] AEEFTE A 200470 Sl SA] B8 7hett o505 2 9}E17M A4 ]
7] o] QQA] QreFthWiltshire and Diirselen, 2004). 02 7§41517] YJoto] Alg o] SA| B4, B4 4=582}0] F574 2 A

©
la
T
i
_>'~_I‘
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g 2ol tiet F4ve] =28 o]y, ARt B BUHE vt Holgls TiA| A W 5 87Ex ) F
A= Wiltshire and Diirselen, 2004). ™24, Helgoland 404 AEE2%T=9] 2tz digh 24

(QA/QC)E= HelgolandoX &8 FE A= KU E|RJo] A5 A2 196218 ©]%-4007d Thof] H] 24 27 2

o
N ol

14

=

Kl

o

=
S

st

1=
)

.

o
o,

242 AEEFEE TE AT A= A BE T 2719 =5A41H A =

1957 ICSU (International Council of Scientific Unions) %]Z2] T}SHA|1A |44 2 S Special Committee on Oceanic
Research (SCOR, ]| Scientific Committee on Oceanic ResearchZ 7HH%. Revelle, 1957; Wolff, 2010)+= T}Fet Working
Group&-&3ll A\t 5587 M2 14770 Aol iRt 2t ofiedarte} o8k a-& A lol] 2 17 QIci(https://scor-int.org/work/groups/).
£5] SCOR 2] Working Group 33 (Title: Phytoplankton Methods, Chair: Karl Banse, USA)o|A+= sl Al 22 2= 2t=
O] 75 ol PRF HAIHR1 =045 19698 A5 AZFS1oY(ICSU, 1969a; 1969b), S Al2SH =] S8 AFa+
H2 ko] 37 7]od8193et. 1974101 3 491 UNESCO 8|%tst 7141 1A 18% (Banse, 1974)0] SWE| =t
7oz B SRt AR Al o= AZ S AE AR Am o] oH i, AEE3TE -8 s
P=r dlolefHo]2ofl AT HRE= o] 715 AL 5] et o] Qllrt. s 71eHalA= UNESCO9] siede &2
TATAA Al6H Q] ‘Phytoplankton Manual’ &32] Aul2]7} =1t Sournia, 1978). Flo]o], F-AFSH dete] Zhyiztg
¢l Manual on Harmful Marine Microalgae (Hallegraeff et al., 1995, 2004) 2 Microscopic and Molecular Methods for
Quantitative Phytoplankton Analysis (Karlson ef al., 2010- 10C T+ 2 71o|= A 55H) G| ARE FaL A&7 2T
%It} Manual on Harmful Marine Microalgae+ *1<°1 10C t+< 2! 7}o| = 4| 33 H(Hallegraeff et al., 1995)°. 2 S|
Al 78S UNESCO9] sfiefst HHEe] A4 All1¥(Hallegraeff er al., 2004)°= ZXH=|QICh
Phytoplankton Manual (Sournia, 1978) %ol &% A4 3@ 25 199192] ICES-SCOR Working Group 97
(Physiological Ecology of Harmful Algal Blooms, Chair: Donald Anderson, USA; UNESCO, 1995), 1994 ©] ICES-10C
WGHABD (Working Group on Harmful Algal Bloom Dynamics, Chair: Beatriz Reguera; ICES, 1994), 2005 2] ICES-IOC
WKNCT (ICES/IOC Workshop on New and Classic Techniques for the Determination of Numerical Abundance and
Biovolume of HAB-Species- Evaluation of the Cost, Time-Efficiency and Intercalibration Methods; ICES, 2006) 5-2] =
AAQN AF1F] H o & eHH EE |tk

N

R

SCOR<10C (Intergovernmental Oceanographic Commission), ICES (International Council for the Exploration of the
Sea), IGBP (International Geosphere-Biosphere Program) 5t Z-2 AE7F E= v AR A7 skl et
(https://ioccg.org/about/scor.html). #}2f3= WGPE (ICES Working Group on Phytoplankton Ecology)2 A|2}fsl] 2010
| 225 WGPME (ICES Working Group on Phytoplankton and Microbial Ecology, https://wgpme.net/wgpme-members/
2010-meeting)2} 1991'd E S WGZE (ICES Working Group on Zooplankton Ecology, Wiebe et al., 2016)=1CES 2] &
FAE A Working Group &2 9 AF A5 EZSH SIFESHIAE Aefst Eofe] oieket A& tFal ot
(O’Brien et al., 2011, 2012). 55|, WGPME°||A= -4 9] of 2] HHollA] 1950 At o] F2] 47| YA = el A}
7t s A 2SS = nY2EF T Eof] TS AFE] B 114191 “ICES Phytoplankton and Microbial Plankton Status
Report 2009/2010” 8 E71615=H, £:9] “WGPME A|AIE AR 02 7 |7H0] AA|E AF=g B o2 Aokl
55T O’Brien et al., 2012).

olo} e AR EILE Aol WA Pelg S B iweio] Avt, Wel el 445 e AR S



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

CHR AR 7Rl Hiet s B o] =71)1F A& 2850l )lth(Karlson er al., 2010). ©] =7} QIFoll= 2 7% &

o
HE 55k 7F Ao e k= A o] 4] 5l A 7S FHS fiet TR EE o] e, o
o

5 012
3 Q1% AE SASH] Sstel Bt B ARA FALOR QY AFA 71| Ring Test 52 43 i

2.4.3 AEZHIE 38 ¥ A= it QA/QC scheme2] 32t

1) B=9] SFY=A= =7HEEE A (UK NMBAQC)

1994 ¢f] 293t =] NMBAQC (UK NMBAQC, National Marine Biolological Analytical Quality Control Scheme;
2016'3°] North East Atlantic Marine Biolological Analytical Quality Control Scheme 2.2 7HEgh+= F=+2] 2 U E]
B TS tiAlste] W s E Atm o] 2T E AR AP 024, AR =t ot Ui ES YAIRE BT A F <At
=1=2] Competent Monitoring Authorities(F7=, CMAs) 2 S HZA 7| 5ol 255 AP AE0] Zofolal it o]
Aell= 7712] sliddE Tt 442471 1=, Epibiota, Fish, Invertebrates, Macroalgae, Particle Size Analysis,
Zooplankton™} €7 Phytoplankton©| Z3}%] o] Q1T http://www.nmbagcs.org/scheme-components/).

1 7192 A EH, F=12] National Marine Monitoring Programme (NMMP) (WILDCOMS, 2014)°f|4] Sl E 2
stet Atm o] 4 BHEF 9 74 54 Y ZAE =95] flsl 7743 f1¥elE 7R, NMMPL] MPMMG (Marine
Pollution Monitoring Management Group)©ll A& 1992/3Ux} RIS F3f SJFYE HoFE ES National Marine
Biological AQC Coordinating Committee”} A" %|0}(BEQUALM/NMBAQC Scheme, 2005), L ©|53lQ1 1994 o]
NMBAQC7}H&H5H]| & ATHNMBAQC Coordinating Committee, 1995). Z7]2] A1l o= Z =] 2] ¢IoFoL 12
WA=} (2005/2006) HA(NMBAQC Coordinating Committee, 2007)0= #-&.© 2 Section-Co| A|ZZFT-Eo] LA Q
A BUESQCh A0 2 AEEHTAE T 5Y X T Al 5o 78S Bt o|E 2Ast sl A H F

54 A 52 TET -2 R USIATINMBAQC Coordinating Committee, 2007).

2) IPI (International Phytoplankton Intercomparison)

SCOR®] Working Group 33-& 53 ol A2E5F3E A8 A wejo] #et A4 =95 2= 3t
UNESCO2©] as} 3 2 0] 771412 Al6 <! ‘Phytoplankton Manual” (Sournia, 1978)2] AlRHA}eli=55] A1E2
FAE AT AR FoH|, ASEFIE B0 WS, ZH HlofEHo]Aof ik eRt= 0] 71E Eal 5ol &
St=]o] QISITt. o] 7R A2 B A E AF AR AR AT HWE A5 ARt 22 ot 2005 99 ofdHE )
Marine Instituted Z1°]tHNMBAQC Coordinating Committee, 2007). ©]9- =44 Q1 AT H|w W HA-S F36l|oF A=
ZH3E 7o Ar ¥ 82 2015U7H] NMBAQC-BEQUALM (Biological Effects Quality Assurance in
Monitoring) AF5}] 50 & 2|4E|QIthNMBAQC Coordinating Committee, 2017). BEQUALM & 150] 2014 0]
Z= 0], 2016 =1PI (International Phytoplankton Intercomparison)2 ©] A< H|w 3% L7 J3H0] o] Fo0] AL
EH(NMBAQC Coordinating Committee, 2018), F=-°] NMBAQC2} AAIH 10C F-8l2F #Fsh U A% AlE|(dintT. 4
)2t 5 C 2 Marine Institute (CFIME 27H)7F JF-E T 2017H F7FFE2 50 ml siA| =]l BiAIE A
7¥sto] 114t Al & 370 tiste] F 5783 Al 52 Aol ARolu e S B F 542 5He R 22191 HAB
Zoft Zrofstgint. & 457 A dA 91789 42T Aol ofsto] Heo] AaA] AvE A&, 84582
HAB F|Z& P25 tHNMBAQC Coordinating Committee, 2018).
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17} Marine Institute (OFLHE 2447 el W AFE 2021~2025F0f= AH|Q19] University of Las Palmas de
Gran Canaria (ULPGC) 2] Harmful Algal Observatory (OCHAB)7F NMBAQC2t A1 10C f-all=F st 2 45 AllE]
(dut= 249t P50 &2 4388 Zolt} (https://www.iphyi.org/). ULPGC2] OCHAB= S A 523050 AR5k
2 F 2499 T 54 AT Alge] il A= 202210] 1SO 17043 9152 8] ok, Z7kate] s 2h==180 13528
of| A SAIE W whet B sk=d, A HolefHo]A S/W<I QuoData®] ProLab PlusE AHSRHEAI1Z B71E 4
g5kl Qlthhttps://www.iphyi.org/). IPI= 20210 395 552 ol 9 W7 A|@ A=}t H=E Uil 1197
2| AAZe] AT AlEstod, 202219 199 Ao B HaA 2 2 934519 59~-3¥9 1Y) 5] Al 531 Foltt

(Salas, 2021).

2.5 3% AlEEEIE BLE- L 212 QA/QCe| =LY &gt
2.5.1 = sfAt=ol gt 3220 QA/QC] A%t
FA10] LAY 5 HEALS SIgt Eluet Hxo] §i9l LEAAH(HE A9143)0] 1961 AFgH ol FaldA]
HHE A1436 2, 19639), S HAH(FHE A30785, 19779) 522 =7] 273744 A o] 'Idsf it de oz
S 2] @ FEAIE o] Rt 2] HER] sHFLAFAH(HE AB0792, 197700 ofdeHd HAS 52X o0& Al
Sh= A=2o|a1 A|Z Q] o Fet At ARto] A S EA, A Ho| 1l F712Q1 s b A E a5k =it F30
ol 22007l A7 H s E T H(HEE AR2605)oll= sldehs B E HEE Qe A2 by 7]+ 2
2tz yeE]ot s Bl EAIE Fol Z3tEo] §lo], =7to] AAIAR sferel ZAF 2 el thgh Aol 1 AEA
QI HA BPHS o| 2| E|Qitt F, B AR E] A|133714] S, siebaEdd, st s g v, slF
2
[e)

R, ol

c
)
o
v
)

5 o= = i s 1
21 2501 AolA, Ar o Frz] 9 8IS 5 sl HiRFQA/QCTH ¢ TR ghe AleRRt 2o = WUt
s

19901 A BE2A7 | 2H(HE Ad257 )0 e sideHd Tt sidede AolelaAk D), =77 e e |yt 1

AHE AgshH 2g2 275t Tl HAsr| ffsto] g R Algs a5t oS Ale 52 Hal shalth(Al4
£).201999 LF7HE FHHE All66192) e =717 dEdAIE S Bt FAest =T, siefe] o8& e et

, sied ol HA, ks e Aed o] v, 715 Ret 5 st El Alka Bes] shalrt. T3, P A1 e Sy
TFAPE71ER0] 20193 AHCEE A165702) 5 =t =7 ke s d-si b 5 siPEiAIE 2 o7 7t
AT SFHCH(AS =), Al729 sttt Bl 7l Sole AR7T AR, HEEEs] =7Isld st =
%, slge e Soll et AR R AIRYE o]sl=5 5i3ltt T ot 20173 Al sfiefehd 2 B g8
ot HE(FEe s 24, g Al4746 200l s TRl o] +1-A13 -5 sldebddd 41 2ast 71

eyt Gafoll] F=1t g Akm H AR S 5 sto] s e]ofl HiaEsta iRt E O] FA| wF-E H ol b
s|¥At=AIE](Korea Oceanographic Data Center, KODC) &3]0 Z](http://www.nifs.go.kr/kodc/index.kodc) o= =54~
Aheted, STHNGERANY, 7134 5] AR71H D s st ioidatel7|& e Sl Alssh= 6t =oke 32
712 kg gt AlAAZE A E o] 9tk KODCE IS0 9001:2015 Q150 2 24| p=0] Al gata BA4 A~



230 * "The Seas Journal of the Korean Society of Oceanography Vol. 26, No. 3, 2021

o =) A §0) A2 AR cheh B FAWRQC) AAZ il Alaiel UL ekl St
A AT ¥ o H AR http://www.nifs.go.kr/risa/risa Summary.risa).

SHSSFEAPH(HE A177502) A2250f| whet ] 7|70 & A% =] FEANES sldatel ARt T 7]
et A7 ol whet sfidatet A A& ofl gt TG F-E aishal Lo H(=r el AR ol 41412, 2016), 0]
o I= 2pm o] B4 9 EAA ] AR xotE| o] Qth(https:/www.khoa.go.kr/khoa/intro/organization/depttree/select
DepartmentTree List.do). HIERF2] siRFgRARA AR AAE] 24 http://www.khoa.go kr/oceangrid/khoa/intro/config.do) ©f}4]

& SlFE DB 22HQC A&7t == k52 SiIeh = Qlrk. E2L, 78 718 Aol M & AAID A= o] = Al E e
(1155, 2020), 7] J&;—.‘/\V\E“Q 1 ‘ﬂ}‘*( 15, 2010) T2 ARE Zetoto] b F20] = S1 vkt et o]
A&E T QLo AEEEE IR S E AR = il oF2] 2712 Q1 Ao MEEgle Aol

2.5.3 =4 g9 4, I E, iIFABE A=l tigt QA/QC

2011'Aofli= sk aay Al2x, A13%, 559 A8E AT X, 5 A2 Z1]7 of whet sfehs
A TR(QA/QCYE 18 B7HIH, B7HEok B7P 1 2 2971 ol Bt AR 1177t sl de ol 2
Ul %V*(%Eoﬁ%* VA A2011-9572, 2011)0] A7g=]e], SYAF= ] 14E%EI(QA/QC)E ogotr] 915k H|xo] 44

o] E| et AP A EHTFARE A A2015-2113, R7RA) 2] Als Z(B7HEoholhs B71kE-S s, siA =R E,
Y= 136} 7} o] oigh *1%*‘* 2 SR BRIl EE AlloR) ol mhEs AS Yoz 5
At sierebEaed Alozxe] we, oided AeE 2ARE7 IRl lolA 1 A2t -5d4 SEe] Wast ARbS
g3t R B A7 I ENTFILA] A2008-02)-22008'A Al ©]2f 202097H] 51}3114 o 7}1@% A&
o] R BN A7IE IAIEHGARE 4] A)2020-1438, LR = Tt aidets
313315(2021. 12. 29., GF7NA) o] Alsfe]l whef Al A= A7 I=0] Al 77l TRt AR ‘%‘6}@1 At A7
(FR5AEE] TA] A2021-062, 2021. 05. 18.) F0]¢,

Al AP ARzl A Bl SHAEAE, iR, a7l 521 4 5 miAlE 38X 7S HE 142 A5t

t}. o] 7k 3 30] =] A7, o] 7S] ARTHA =] A(H D B, AR RSN 2] FAIA =<t
T W AW EEE AREH) o Al1~23 Fol ERES] $E A Ao IR TRIE AR7]IE] g E =

—_

o1 = = o " = T pEASTLY
W, -2 AR S EAE Alm £ Sa5 9 TR 0854 B 193 ) SAE T2 o183 siAEE
=4 Solct.
SHFEET AR IE A B 1 H 20 AXE sl B AR 87| it s S 3ttt Aldsk= 54
H=

BA7)e] Arl sjesEd e d(iE A170073, 2020, EFHANA) Al12~13 %00 whet #aj=] 1 gl o, AlFARES 5
oFslA e ABE(EEE A316545, 2021, L5717) Al7~-8% 2 sfidslgval s A2 (sedA e Al4669,
Zﬂ 830 lw} 1 ot Ay Al Ho? EEVW]O? AFFRS- sfoFetrg ol w2 e 14

ool 5 B A A0 Al IR 5 A, AT, AP 5912 4
skgoLt, o] 7t st o4 |22 G Bol| tstolie Al 40] FHe) Amptelsh 245w ek, v, by
of Thig Fm el F A 02 S gl Aoln], Tujnh BEEE o] et Amei e 2102
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22|Liz} SIYASEYIE HUREO| QA/QC B W

SHofebd el Al122F Al13 50f whet 78 s At= o] 541 A& et 2 73] e -5 8 A7
= JA 9] AR7ollA et ol ElAE, s, sl = soll tiet 3847 12 vl 583t S &-& skl Qick. o]
A O]« 3 370] SIYES] TR 7RI, o] “EE 3ol sl ES] FE AFARE A=wEsh] et 1A
I AR 71sE0] A9 glet. & AR A =2 F 2 B )3’4' ARFEA AR O] FAA et AR ol HgAta At &A
At 2] yge] TRt 7] QLo Al (@d=E Al ) o] Al-29) 59 AEEETE Al Ao IRt 8-S Al
Sh, 8 A AHm 0] LS QIR AR 7]—7__’7— of| thet U-8-2 A 9] gli=A7golth

A2 =l tiote] T AR E A reohr] e AR A1E 71 HARlole -2 vl S5t vy
= 7AoF ohi= MA|Y Aofet. B, siAE S Tt Al HA R o] a2 ARk, vhA F- 2] <
=9] Sl EALE =7 R AIZ(UK NMBAQC)S th=4 42 9] North East Atlantic Marine Biolological Quality
Control Scheme © & 7]Tg5f| 7FHA] TPz W2 AR AL 2 712 o7} Sk TRloll= Bk, siHiollAl= olH]
77N O] AR AT 71ROl A 0] FHE At A= o] o iRt Aoy 27 A& Akl Q= A

g0l HAH AU Qe o] 2Rt FA S =7 |¥he 50 2 Sl R sl A= o] AT AA S FAlof e,

e AgAtE JA| £ AR S22 a5k ] dize] o5 ME S s grid Aol

AEA R, e|U} AEETIE T AT A= FETE(QA/QC) WS fdii= A% e =,

(1) SHFeBE A7 A9 “Heﬂﬂ—i 3(ei8=) 2 7 o=, AR A =] B H)o Aud AEiw Hert

of| thisto] A8 7Hs3t FolE Helshal,

O

!

1o

o]

_4

Fl

O

ot

(@) FPREET AR Prite] 5L 2E PRER BE ] et <24 S /1 HEZFS RS 2R A
F 47 W B SR RLE IR BEE | A, Yel, R 1ol e WA A sl
©) SRPEFEINIE DAl RSPy AT B 20 T e

o] A= HFERTIHEAA(KIMST-20170353), SH=ATFATHNRF-2019R111A3A01058442), EIA]| LA|AEIZ|A]%]
o] 2| Yo 2 pYPE|UFU T Et =12-& A AESH T4 At ety HE-@ W H7 ZALE - Y.

83, ARG, A, oA, A, W], AR, -84, 2020. flFE 7| 2] AAIE BE AR EA T A AH
F= 24 B=E2E 2T o e T E AR A] —.% EAA. Ocean and Polar Research, 42: 195-210.
olF, A9, -7, A E, o4, A, g, XY, 9 5], o] 2%, 2010. =S FAARS Ik A

HFTSA| A ARk, o Feh7E eHekR] ], 16: 249-258.

Agardh, C.A., 1824. Systema Algarum. Litteris Berlingianis, Lundae.

Ahlstrom, E.H., 1948. A record of pilchard eggs and larvae collected during surveys made in 1939 to 1941. U.S. Wildl. Serv.
Spec. Sci. Rep. Fish. SSRF-54., 82 pp.
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