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ABSTRACT

HFAATEL T e e Fofl et RUE P} Frtol| &85, ol ettt A B9 oA w5
L3 QA=A QIAEI QITh =] oAk @ A E B7tohe S FFE 7ol 8 9o = S07F JlojA] B2 ke
ANA AMFEFH gt A=A A7} 19709 o S5 o] 5017 438 0] FQct. o] A2 F T o= e A2t 43
713k w50l tieh WS- WrobA =805f 2 Aol 1 oA A FES] T8-S £E0| AU AR st RS &
Aol o, ERrAdwErt FE50 s AME N BE T TF7H] thFA] 55t Zo] @A olinh. s e Al 7] 2A e 22 =
7Rl AFZANA & A AFE] et & S0l 7t A7k o7t A= Ao f4do|1, o] 2 Qg AAFETH A=
ofl A AF EF-2] F 5ol nlgsto] 2w o] A AslE gt Hol AUt F=rollM = Y=Y A4 Ahm = EF
stst7] YAl 1990 of =718l R B4 2 2] A €l (National Marine Biological Analytical Quality Control, NMBAQC Scheme)
olgt= A WAAE UL, =7 T RYEH P 22 I Fofdhs B 7|8l i E 24 9d= 5785k, lEst
A A Sk S PskL QUok sEA|RE U ofl = obA] o] 2t YA ES 2T 4 e 71t Q1= o] | Eet Aot 5|
SHFYEA AT Z2 FRl7| o] EAfista Qloj At E HEE ¢l R0 2 Auats o] e & B7]dd= @44
O & ofFrt. whehA ofof thgt /At e B A T 0 2= (1) FAtt T2 ATl it T 58S ERAETelA Eele B
12t (2) 7He st AR ERARTHE AFEA] A7l eto] Dasty, A7 A0 R 3) R ERHEIFE X
ok= (7F) (A Q) s = 272 A Hoto] AEAtzmol tigt A= et A7t FAv e FHst= it 5=
AQtst= Hioloh. &% ji gl o] Aol gt A4 Q1 Hetolut A A Q1 A= 82l 374 2] & Fote] Heboh= Heto] QiAo

Marine benthic organisms have been used as the indicators for the environment assessment and recently considered as a very important
component in the biodiversity and ecosystem restoration. In Korean waters, the quantitative data on marine benthos was used as one of
major components for the marine pollution assessment for 50 years since 1970s. The species identification which is an important factor
for the quantitative biological data was mainly performed by the marine benthic ecologists. This leads to the deterioration of the data
quality on marine benthos from the misidentication of major taxonomic groups due to the lack of taxonomic expertise in Korea. This
taxonomic problem has not been solved until now and remains in most data from national research projects on the marine ecosystems
in Korean waters. Here we introduce the quality assurance and control (QA/QC) system for the marine biological data in UK, that is,
NMBAQC (Northeast Atlantic Marine Biological Analytic and Quality Control) Scheme which has been performed by private
companies to solve similar species identification problems in UK. This scheme asks for all marine laboratories which want to
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participate to any national monitoring programs in UK to keep their identification potency at high level by the internal quality
assurance systems and provides a series of taxonomic workshops and literature to increase their capability. They also performs the
external quality control for the marine laboratories by performing the Ring Test using standard specimens on various faunal groups. In
the case of Korea, there are few taxonomic expertise in two existing national institutions and so they can’t solve the taxonomic
problems in marine benthic fauna data. We would like to provide a few necessary suggestions to solve the taxonomic problems in
Korean marine biological data in short-terms and long-terms: (1) the identification of all dominant species in marine biological data
should be confirmed by taxonomic expertise, (2) all the national research programs should include taxonomic experts, and (3)
establishing a private company, like the Korea marine organism identification association (KMOIA), which can perform the QA/QC
system on the marine organisms and support all Korean marine laboratories by providing taxonomic literature and species
identification workshops to enhance their potency. The last suggestion needs more efforts and time for the establishment of that
taxonomic company by gathering the detailed contents and related opinions from diverse stakeholders in Korea.

Keywords: Marine benthos data, Quality assurance/quality control, NMBAQC Scheme, Korea Marine Organism Identification
Association (KMOIA)
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Zof] QA1 Aol sidA Al s=el tigt AE-E A7) Slelixi= QI Ho] 42 et ge] A 3H|1E &
-Boflof sh= AR 2 o] 5ol tigt AllA| 2|Z20] 24291 A H AFA R ZAP S-S AMAE 2] ofFet. afiAl ol A
S A<l 7|50 2= tigF 1800t - o] o8] ate] & E2)|X](dredge)= A9 ElH=S =4
Sh= ol AAEEC] A=A, o= tivt 7o i*}ﬂ AR 20 = 7t (Forbes and Goodwin-
Austin, 1859). L 0] ‘Challenge Expedition(1872-1876)’ 5-2] toFetAL A|thjof] 4385 whe Z Aol A Hs & Al5f2] ]
M=ol A=A JEM A A=l thet BAA AYeshaQl ZAR= 19000l e Q] {2 Apedeo] 7hash
S P29 HoBE FZoll A 2Ea1AL Shi= A|kof| 4] 538%H Petersen and Jensen (1911)9] AR} o] 4=85 FALS
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£ Petersen(1918) ZALTA 5.8 5 4 910, ol AHEBE A4 o] slolel gk ol 7 AA Sl
AR E|ZA o = G AR 242 Kol 73] §AdE]o] Qth= ‘Parallel Bottom Community’ 2F= 344 A AU e A|o]]
AAShE AA s 0] Bt Ratel ¥Rt /g2 EEAIZ T Thorson, 1957). ©]2’t 7Hd o] A oll= sl EE<l
iRt 2 FokA Ayt EAskal AU

YA E =S 3 0lA 4380] Fok= 150 71 7 a2 A, AU e FEE ] £4 5o AHA B4 7
O] 52 ShLt 19E O] 285 @ of A/dollA] T4l o 2437 AEollA @ FHHllof g HIskE & UEhlE AA1E 0= 0]
S Rtk o]2fdh Trlof| A ST ES 7= S0 IU RlAtASy] A 5 theRRt 2148 o] R E o] -85
SJth(Pearson and Rosenberg, 1978). = ol 4| Q17 &5of| oI5t oliF e ks 7o

O 2 A EES] Aol it AR Fde dlSshe HalAE 8stal ili, 7124 3H°J*§EH741 = MWE A
See TR A VR R AL oo e,

= P Ao = thFE|aL Qe sl o] et
, siEENA| 227378 8712t b e A2 %%?Pﬁ M %Eﬁl -4 %EEH 01511545’— ATHWeisberg et al., 1997;
Borja et al., 2000; Seo ez al., 2014). ©[2{3 T840l e Estal S AEfethEo] AAtsas 7dshe Wl 257
o7 s s=] A AJE B AR ARl A o AEAtEe] @7 U sttt et =)o) B
e =ioMs TS Aot 77T AN

wHoE ol AME ] @ 54 EARE slFEs] Hlell s e Aol thet gt eet A1%| %%—5 ISESE]
U], ol AFA o2 AMEE LRl tiet F 54 w7 te BWol Bfet FHol7lol 7Festid Aoz Heln.
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whelol] ol Az 2000 e o] S0l |24 g AAPIBTE AT 4 QIglont, T R 7o) k5] v
Sl U 2 e Aol Batohje} el Al 50 SIS Bo] BReb el g dpelzlo] ulg- Rstul, o)
o] 739 oh= e Sl A Ehs e Aejsh Al gl et 5 54 el TS ofelo] RE5E Aok A RAN
T, 2021; FIAPBEALT, 2021). webA thro] 1Al SjepdeA ZAlA Ao BREte] delrt ulge
AFEjollA 5a]o] & o] BTt A FREleh SlbEA) ZAto] Hofshe ATAlolA A4 Sk HopYE At
2 AT RS ol] Slah U Heto] AT Eolob 2 A0 Fekert. B AolA ofejeh o] deott ol
ol 30 Qi AN TR HRo] BAIS Akt tolo] Al 2usto] 4% AT Wers Alekslat sict
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2.3 BN SHLAMES ERAZ Y BT 12 1Y

=9 SR EEol Tt & 578 e B7Iek] oA FEtwotelet el Ealioh= wroka A oflA]
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2.4 22| HYUE E=rte| AR
Folol 4|7 Q= SePRE AR 0] A PeAEE detelr] sl B2 Al WFsle] BASA. 541
=2 NMBAQC (Northeast Atlantic Marine Biological Analytical Quality Control) Scheme= A2 A7i5ka2t SH3ATH
(www.nmbagqc.org). Y= ARE BT o Q= FEITA] $1EFs1] NicoMarine Ltd. 2 -2 RIZHHIA|IE A
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3 Al W eeleh 2 AYRAS A Ao A|S] 27]o] meb Qg 4 = ARl Ho] S Lperd o]
o} o2 A 43 TR 0,025 myS AMSE Aol AN L1} 4Alem Lot 27 ThEo] A4
She o] AMEES ARaHA 3 2ol th. 4ol Box Core A 0,25 m)2) -2 o ARIAIE AL ato]
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ol W7 e}, A7-2Ho] AHSBo] 2 ofo] Brold kel HEARE T Sl ok HAIR, A o}



219 9]/ s FAFE] A Ahmel dift A=ueE] B8 At - 267

A71 2k v S g Alofls A HiEE #4338 oV o & Sejo D Zloft. 371 o Vo] AkmTH 2 ARl Alelok+ AH
T 2T, AL, B2 SOl FHF IR S0l A AE Bl g 5= Sl SARE(], HEhE A, ANOVA)E 4
=8 5 V] diZoltt. Aol AAl= 298] At 7 1 AlRE AR & A sk - e, o= St
U] Al =Tk 7] A] Elo] o odo] A Bl E & 4= §irt. BE Hol Aol WY 5719 g5 EeA S0t
She T F iR ] d-oll ZHiAloll I=EskA] ol AlsiA S71eke e Bolet, ol IR o2 11 A
& I & 4= Qs A S B4 ZAES onRit) 5ol G LatellA v TI34(0.1 m*) 2.2 509) Al =5 AR 5 &
BET] 75%F FHSP| s 159]9] HHRA|R7T B askal, & HdAle ghel 75%0ll 235h7] HsliA = 5210014
129]9] HHEA 27 Haehs HUSIATHAL 5, 1999). @A o= oA g AollA 129]9] RHIZI3E 2] o] Foid
7 fle AAoIH, 4-59]0] HERA| 57} 572 o & 43w Sl MHEA| =7} ghod ARt S AtEshet vy B2 AR
o] 2gd Zloft}. oM E4 312 HIRA| 27 o FolZ| AL Qlom, AF7 o A77H A2 Apolle A =0 5
sHios 59 Sk gl Zlofoh,

et o 2 A |2 e 11 Kol Tebd AAEEE ofH 7] oVl At AdEieiA AR AN o whbA A
St Ao = 2717 A, ol A2 = A He A e Y SR HS 7 ot wEbA G AkERl AR
She HefRt Arlet Ale] 7 -5 ARl webA Ao etz o] R, 484 EAdol geiint. drazdel w
E A= ZLAIE sllasl] HellMe 2 AeiAll 48 7 et B AR Wiio] Easitt. sfelits s A =] A

el el FAVIAIE o] 4] ke Afelolm, 2 whloll ] 9. 75h BaS Tel] $18) 2H A1) a2
of SlEalH APt A olglek. Al S Actelol e AASE 20| ARE ] Sl AP ke ol 8T
AR o] @ AN A, DB ] AR} @n) slofl 0] B 54 TS AXA Sk Fig. 1),

Fig. 1. Photographs showing the procedures for producing the quantitative biological data on macro- and meiozoobenthic
samples in coastal areas from sample collection in the fields and sieving and species identification in laboratories.
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o|ZA oA A AAEES 10% EELTION 95%2] offeh-Z 2 17gste] AR 2HtE o] A4 5E2 H2]
=27 A6 Y= 2Hde 5P et o] A2 E&-E ol7] Al del A2 Aol 21 Asae A, 2= 7t

“sol A5 Z2h7] #1siA1= Rose Bengal= AH851] AEAlE 24 02 QA 3Itt. Eashd siyduldos 2
A A EES SRtHor et o714 rEte] | Fa2 ezl Wi A| =Y, of Adztde] sifdE 2k /el 2l
oA - St oIt HE Aol e E2H AMEES T8 ERTE R 279 AR Fo EolA et &
& 574 A1l AAA F 574 = 712 Hot

F 5740 k== FE JA = biomass) ] S o2t AR T T A %’4511*1(5 x 784)
© 2 o]Fol A= 3 (matrix) 2] FEi= A=o] . o] PBAEA St A Y= Aol vt TR 5l ohss

Y517 et mebA o] AR AYE L o] -0 FHEA Aol 2HA Y= A HER, o ’5H %ﬂfwﬂ
go| Aito] IhE T84S 7RI

ﬁ

3.3 5 2AVEEl oM F 52 248
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Fig. 2. The nMDS plots showing the faunal similarities between sitesbased on the sample identification levels. (a) species level;
(b) family level; (c) class level; (d) phylum level. (modified from Terlizzi et al, 2003).
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vl AR 2= el -FrdEe] 271 dd ) w6 H}Z]C’ﬂ iRt AR E oA = At & FAo] aEh del=A vl= A
0] 2= Columbia 79] SHol|A] 714831 A2 A4t 7ol AR GO (Hediste diadroma)7} A% o] A 421 & &
ZStaL AAIRE, vl=r AL-7-E%] Hediste lzmmcolafl} A -FrdFe] F Fol vlEsto] B AlRte] A $of] 2] {4F
o] ZAE Q1|5 =] th(Nishizawa et al., 2014).

ChA EA 2= A sl El Al O] E-ka floiA Ad =71 A APgE] it Aeet W7 e sit. H5o] *?—Oﬂ%%
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Table 1. The report from the 58th Ring Test performed on the 19 laboratories by the NMBAQC Scheme using 25 species which
were considered as non-native species and similar in the UK waters (From www.nmbaqcs.org)

Total differences for 19 returns

Specimen Genus Species Size -
Genus Species

RT5801 Crassicorophium crassicome medium, female 1 1
RT5802 Mulinia lateralis medium, 10-18 mm 7 7
RT5803 Schizoporella Japonica small portions 3 6
RT5804 Musculus subpictus small, 2-3 mm 0 9
RT5805 Monocorophium insidiosum medium, female 2 6
RT5806 Crassicorophium crassicome medium, male 1 1
RT5807 Alitta succinea small 6 6
RT5808 Palaemon macrodactylus medium 1 4
RT5809 Austrominius modestus small 0 0
RT5810 Clymenella torquata small 6 6
RT5811 Spisula subtruncata small, 3-5 mm 3 4
RT5812 Caprella mutica medium, female 0 7
RT5813 Tubificoides heterochaetus medium 2 8
RT5814 Dikerogammarus haemobaphes medium 9 10
RT5815 Ruditapes philippinarum small, 3-4 mm 2 3
RT5816 Tricellaria inopinata small portions 8 8
RT5817 Crepidula fornicata small, 5-8 mm 1 1
RT5818 Sinelobus vanhaareni medium 7 13
RT5819 Urosalpinx cinerea small, 10-14 mm 4 4
RT5820 Ascidiella aspersa small 9 9
RT5821 Neomysis integer medium 1 2
RT5822 Sabella pavonina medium 1 6
RT5823 Euchone limnicola medium 6 6
RT5824 Chelicorophium curvispinum medium 3 3
RT5825 Potamopyrgus antipodarum medium, 2-3 mm 9 9

Total difference 92 139

Average difference/lab. 4.8 7.3

RING TEST DETAILS
Ring Test #58

Type/Contents - targeted - Non native species and similar

Circulated — 01/11/19 ; Results Deadline - 31/01/20

Number of Subscribing Laboratories - 22

Number of Participating Laboratories — 19 ; Number of Results received - 19
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Fig. 3. The results of the 58" Ring Test showing the misidentified numbers at species (blue circle) and genus (diamond) levels.
Two laboratories (LB_2601 and LB_2615) perfectly identified all target samples (From www.nmbaqcs.org).

Table 2. The result of the 58" Ring Test for the 19 laboratories using 4 species (from RT5822 to RT5825) (From www.nmbagcs.org)

RT5822 RT5823 RT5824 RT5825

Lab./Taxon Sabella pavonina Euchone limnicola Cheilcorophium curvispinum — Potamopyrgus antipodarum

BL 2601 - - - -

BL 2602 - spallanzanii - - -

BL 2603 - - - -

BL 2604 - - - Ecrobia ventrosa

BL 2606 - spallanzanii Dialychone longiseta - -

BL 2607 - Potamilla torelli - -

BL 2608 - spallanzanii - - Semisalsa stagnorum

BL 2609  Pseudopotamilla reniformis -- Corophium arenarium Ecrobia ventrosa

BL 2610 -- Jasmineira elegans Corophium volutator Ecrobia ventrosa

BL 2611 -- Chone kroyerii - Ecrobia ventrosa

BL 2613 - spallanzanii -- - Ecrobia ventrosa

BL 2614 - - - -

BL 2615 - - - -

BL 2616 - Dialychone dunerificta - Ecrobia ventrosa

BL 2617 - spallanzanii - - -

BL 2618 - - - -

BL 2619 - - - -

BL 2621 - - [cuvispinum] Hydrobia acuta neglecta

BL 2622 -- Jasmineira caudata Corophium volutator Ecrobia ventrosa
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a|2A ZAR|HoR] Sabella pavonina = S. spallanzaniiZ “§735IR A} -2 5] 50| T2 Pseudopotamilla reniformis
= 5735171 SI3ITt. Table 30lA= of® d-Ho] AlloflA] od @572 SHl=A1E Wil 3ot BL-2601 97141
= Aol Als FiE-a AF AU E T4 ?F A7-40H, 544 BL-26029F BL-2603 . 2F-0|A 25742 SHAITH o
£ Aol HloiA w2 57858 2 A= HrhE
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Aol Fofetarzt sh= AAE-E 2 NMBAQC Schemeol A= 248 B8 5574 $13482 2003 45E 20204
7] tig 309] A G714 0 & A St

Table 3. The results of the 58" Ring Test for 6 laboratories (BL_2601 to BL_2607) using 25 species (from RT5801 to RT5825)
showing the potency of each laboratory on the species identification (From www.nmbadqcs.org)

Taxon BL 2601 BL 2602 BL 2603 BL 2604 BL 2606 BL 2607
RT5801  Crassicorophium crassicome -- - - -- - -
RT5802 Mulinia lateralis - - - Mactra glauca - -
Pentapora
RT i L ] - - - - -
5803 Schizoporella japonica Joliacea
RT5804 Musculus subpictus -- - - costulatus discors --
RT5805  Monocorophium insidiosum - - - - - acherusicum
RT5806  Crassicorophium crassicome - - -- - - -
E ] E .
RT5807 Alitta succinea -- - - un‘er?zs - anerel,s
longissima elitoralis
RT5808 Palaemon macrodactylus - - -- - - --
RT5809 Austrominius modestus - - -- - [Amphibalanus] -
Nicomache
RT5810 Clymenella torquata - - - - - umbricalis
RT5811 Spisula subtruncata - - - - - -
RT5812 Caprella mutica - - - -- - linearis
RT5813 Tubificoides heterochaetus - - - - - pseudogaster
Echi
RT5814  Dikerogammarus haemobaphes - - - chlnogamr.naru - E. pirloti
s pirloti
Venerupis
RT5815 Rudit hilippi - - -- - -
uditapes philippinarum corvugata
Crad /)
RT5816 Tricellaria inopinata - - - ra .oscmp oce - -
arla reptans
RT5817 Crepidula fornicata - - - - - -
RT5818 Sinelobus vanhaareni -- Tanais dulongii ~ stanfordi  Tanais dulongii  Tanais dulongii  stanfordi
RT5819 Urosalpinx cinerea - - - - - -
Corell
RT5820 Ascidiella aspersa - - scabra  Molgula citrina - oreta
eumyota
RT5821 Neomysis integer - - -- Euphausia 0 -- --
RT5822 Sabella pavonina -- spallanzanii -- -- - spallanzanii --
RT5823 Euchone limnicola -- -- -- -- Dialychone Potamilla

longiseta torelli
RT5824  Chelicorophium curvispinum - - - -- - -
RT5825  Potamopyrgus antipodarum - - - Ecrobia ventrosa - -
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Fig. 4. The number of publications on the taxonomy of the marine invertebrates in Korea.

Table 4. The number of taxonomic expertise on the marine benthic organisms from the national institutes in Korea

National Institute of Biological ~ National Marine Biodiversity

Taxa/Institution Resources(NIBR) Institute of Korea(MABIK) note
Total expertise 5 13
Porifera 1 2
Cnidaria 1
Macrobenthos Mollu.sca : .
Annelida 2 1 molecular biology
Crustacea 4 crabs, amphipods
Urochordata 1
Meiobenthos Benthic Copepoda 1

Plankton Pelagic Copepoda 2
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