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Abstract

This study investigated the distributional pattern of meiobenthos associated with future deep-sea mining in the Korea Deep
Ocean Study area present in the Clarion-Clipperton Fracture Zone (CCFZ) located in the southeastern part of the North Pacific
Ocean. Standing stocks of meiobenthos were investigated in benthic impact experiment sites (BIS) and Korea Institute of
Ocean Science & Technology long-term monitoring (KOMO) sites during the 2008-2014 annual field survey. A total of 14
taxa of meiobenthos were identified. Nematodes were the most abundant taxon (60-86%). Harpacticoid copepods (5-26%) and
benthic foraminifera (1-12%) were also dominant at all sites. The total meiobenthic densities varied from 4 to 150 ind./10 cm2.
The mean value of total meiobenthic abundance was higher at BIS than at KOMO sites, but there was no significant difference
between the two sites. The mean values of the number of taxa and biomass at BIS and KOMO sites were similar. The mean
abundance of nematodes that were the most dominant taxa was also higher at BIS than at KOMO sites. The standing stocks in
our study sites were relatively lower than those previously reported at other CCFZ sites. These results seem to reflect a low
organic concentration in the study area.
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Fig. 1. Map showing the location of surveyed stations of KODOS area in Clarion-Clipperton fracture zone (CCFZ),
northeastern equatorial Pacific. A: Benthic impact candidate site, B: Control site.
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Table 1. Sampling information for the study area

Location Sampling periods

Station Depth

Latitude Longitude 2008 2009 2010 2011 2012 2013 2014
KTO1 10°31.010' 131°20.400' 4995 O
BRO1 10°30.090' 132°00.590' 4961 O
BRO2 10°33.075' 132°00.122" 4894 O
BRO3 10°27.837' 132°00.990" 4971 O
BTO1 10°30.092! 131°56.959 4980 O
BT02 10°32.739' 131°55.233" 5040 O
BRO4 10°27.981" 131°55.586" 5177 O
BRO5 10°30.058' 131°53.361" 4938 O
BRO6 10°33.096! 131°50.050" 4990 O
BRO7 10°27.610' 131°50.043" 4870 O
KRO1 10°33.015' 131°22.845" 4901 O
KR02 10°33.444: 131°17.887 4876 O
BT03 10°32.618 131°57.724 4998 O
BT04 10°30.073 131°55.098" 5077 O
BRO8 10°32.642! 131°52.698" 4956 O
BTO05 10°28.281 131°52.662" 5028 O
BR09 10°30.042! 131°50.937 4970 O
KRO03 10°30.046' 131°22.949 4860 O
KT02 10°32.590" 131°20.041" 5021 O
KT03 10°30.017' 131°20.130 5037 O
BT06 10°31.420! 131°55.720 5098 O
BTO07 10°29.860" 131°55.320 5138 O
BTO08 10°29.050" 131°55.720 5138 O
KT04 10°30.010' 131°19.990 5019 O
BT09 10°30.632' 131°56.857' 4965 O
BT10 10°31.034' 131°55.253" 5091 O
BTI11 10°30.594' 131°56.309' 5116 O
BTI12 10°30.274' 131°55.467' 5154 O
BT13 10°30.073' 131°56.573" 5099 O
BT14 10°30.042' 131°55.161" 5138 O
BTI5 10°29.193' 131°55.986' 5171 O
BT16 10°29.235' 131°54.967' 5143 O
BT17 10°29.529' 131°56.527' 5042 O
KR04 10°29.696' 131°17.570' 4902 O
KT05 10°29.985' 131°20.654' 4926 O
KT06 10°30.076' 131°19.727' 5023 O
KT07 10°29.965' 131°19.050' 4990 O
KRO5 10°29.850' 131°22.046' 4847 O
BT18 10°30.680' 131°56.149' 5135 O
BT19 10°29.105' 131°55.370' 5159 O
BT20 10°28.999' 131°56.462' 5090 O
BT21 10°29.416' 131°55.884' 5157 O
BT22 10°29.230' 131°54.849' 5062 O
BT23 10°29.750' 131°56.599' 5064 O
BRI10 10°28.825' 131°53.412' 4950 O
BT24 10°30.080' 131°55.297' 5144 O
BT25 10°31.068' 131°55.483' 4982 O
BT26 10°30.388' 131°55.898' 5650 O
BT27 10°30.532' 131°54.974' 5003 O
BT28 10°30.036' 131°55.467' 5142 O
BT29 10°29.514' 131°56.015' 5165 O
BT30 10°29.415' 131°54.943' 5103 O
BT31 10°28.837' 131°55.421' 5151 O
KT08 10°30.060' 131°19.211' 5002 O
KT09 10°30.036' 131°19.971' 5038 O
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Table 2. Abundance, number of taxa, composition rate and biomass of dominant meiobenthos taxa at each habitats by

bathymetric characters

BIS KOMO
Ridge Trough Ridge Trough
AV iSD AV igSD AV=SD AVg +SD AV irgSD AV=SD
Abundance (ind/10cm’) 342 £17.7 46.4 £31.9 434 £294 28.0 £12.5 32.1 +18.1 30.6 £15.9
Nematodes 26.7 £16.0 32,5 £22.1 31.1 £20.7 20.3 +10.7 21.3 +12.2 209 +11.3
Harpacticoids 4.1 £2.5 59 +34 5.5 £33 43 £33 54 +4.1 5.0 £3.7
Nauplius 0.6 £1.0 29 2.4 24 +£23 1.1 £1.0 29 £19 23 £1.8
Foraminiferans 15 £1.4 34 £58 3.0 £5.1 0.6 0.7 1.7 £2.8 1.3 £23
Polychaetes 0.4 £0.5 0.6 +0.9 0.5 +0.8 0.7 +0.8 0.3 +0.5 0.5 +0.6
Ostracods 0.2 +0.4 0.1 +0.3 0.2 +0.3 0.1 0.1 0.1 +0.3 0.1 0.2
Bivalves 0.2 +0.3 0.04 +0.2 0.3 +0.4 0.1 +0.3
Isopods 0.1 0.2 0.04 £0.2
Kinorhynchs 0.05 +0.1 0.04 +0.1
Tardigrades 0.2 +0.5 0.4 +0.6 0.3 +0.5 0.1 0.1 0.2 +0.4 0.2 +0.4
Turbellarians 0.2 £0.4 0.2 04 0.1 +0.2 0.05 0.2
Halacaloideans 0.01 £0.1 0.01 £0.1
Gastrotrichs 0.02 £0.1 0.02 +0.1 0.1 £0.1 0.02 +0.1
Ciliophorans 0.04 +0.1 0.02 +0.1
Number of Taxon 4.1 £14 5.6 £2.0 52 £2.0 5.0 1.4 44 +£1.6 4.6 £1.5
Total Biomass (ug/10cm) 242 +16.7 30.5 £21.3 29.0 £20.3 344 £24.6 262 £194 29.1 £20.8

TR EE {23 JjolE Tty flste] 3
P EA(CLUSTER analysis)2 AASIIcE HajBae
Zy ol Edst ER<te] 44U =E Fourth root 4}
© 2 W3} F Bray-Curtis GFARE A55 0]-8510] 313
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2 fofel 21015 ERlsl7| 9150 SIMPROF testE %
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2008 AR 2014Wd7F2] F- 5570 oA 33 B4
59130 arf(10 crf o] x3) HA Q] #Z0-3 emE EA5H
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A BA Zof| AI7E Trough 553t wlo] $1x]gh
Ridge 52| EREF = 47 5.4+2.0, 4.4+1 .4

(o= =1
2, 43k 2po] & Trough AHE0] O =2 3h& W

Hovt FAM R FOfRt Afols HEhA] ottt
(P>0.05, Table 3). BIS 3}2]2] Ridge®} Hx] 2 Zoj
S8t Trough FHEolA 2k 4114, 5.6:2.0%2
Troughol| A thas =7 Uehto), A4 fopde
ERYA] §IQITHP>0.05, Tables 2, 3). KOMO a&o]lA]
= Ridge®} Trough 7ol 242 5.0+1.4, 4.4+1.62
= TroughollA] thas WHA| Uelkont, A A4 /-9
e eRiR] GEtHP>0.05, Tables 2, 3). 35 A%
o] 3= HlaL tdsfolo] E BTSF KTAR 1holl= 212t
5.642.0, 4.4+1.69] ZFS UERIA BT AHo)A] tha
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Table 3. Results of non-parametric variance analysis (Mann-Whitney U test and Kruskal Wallis test) on meiobenthic
parameters for differences between mean abundance, number of taxa and biomass in different sites and years
between all site categories (shaded area : P<0.05)

Mann-Whitney U test

Kruskal Wallis test

Sites

EIOSMVS Tr;‘iligevs BT vs KT BRvs KR BT vs BR KT vs KR (]1(3TT KB}]:), 20 O;f;rm "

Va[ljue véllljue V;ljue Va[ljue véllljue V;ljue P X2 P XZ P

Abundance 214.00 0.162 253.00 0.381 106.00 0287 17.00 0356 131.50 0486 18.50 0.631 253 0469 2229 0.001
Nematodes 20450 0.113 26550 0521 95.00 0.154 20.00 0.573 135.50 0.565 21.50 0923  2.87 0412 2130  0.002
Harpacticoids 24950 0.476 222.50 0.145 117.50 0.487 22.00 0.743 109.50 0.172 18.00 0582  2.67 0445 926 0.159
Foraminiferans  209.00 0.124 294.00 0.912 100.00 0.192 14.50 0.202 14450 0.756 21.00 0.804 249 0477 21.67  0.001
Nauplius 28250 0.935 98.00 0.000137.00 0.943 17.00 0312 4550 0000 7.00 0.040 1514 0002 2645  0.000
Polychaetes 282.00 0.925 290.00 0.846 120.50 0.530 19.00 0.469 133.50 0.498 17.00 0462 110 0777 13.69  0.033
Tardigrades 248.00 0384 237.00 0.163 120.00 0.486 24.00 0.835 122.00 0262 19.00 0715 256 0464 2946  0.000
Ostracods  285.50 0.981 285.50 0.751 126.00 0.622 20.00 0.451 133.00 0.442 19.00 0.664 101 0799 10.64 0.100

No of Taxa 24050 0367 227.00 0.163 91.50 0.118 1650 0.338 89.50 0.044 1600 0434 561 0132 2421 0.000
Biomass 279.00 0.886 280.00 0.715 115.00 0.444 16.00 0.310 132.00 0.501 19.00 0.699 120 0754 119 0977

A vebto, S AR fokiE ki AdsE] Sk ddon vl

OPOPT:](P>O 05, Table 3). T TR A3 HEe A Q7= RA] AFE
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20 2= 70.6+9.7%2] 18-S Kt Table 2). 3] 14.9+7.8%2] ZFS e, KOMO dfjdofil=
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AR A A3 AR 2 O3t Al S Ho A=
%QJtHTable 2). Ridge?} Trough AHEANA ZHz)
3.8+4.4, 4.3+6.2 2 H]s5H GRS YER) L AR o2 =
o]} LFERIR] QLK P>0.05, Table 2).

U WA SR ERES U7Re] fuem
(nauplius) §77k] S8 HA7} chas =] L),
ARHR 0-20.5%2] 2AHE BT HEHoRe
5.9+4.5%2] 2/J0|5 LEhi). s = Al E, BIS
ol A= 0-20.5% 2] HAE H L, Hat 5.344.2%
O] Fk& LFERHAL, KOMO 8fjoflAl= 0-16.7%2] 9]
9} 7.6:5.0%2] HkS LR KOMO HH5olA
FAACE Ot o 2 ghe ESITKP<0.05,
Table 2). Ridge®?} Trough AHENA 212 2.543.3,
7.244.29] 34& LERIA Trough Aol 452t 4450
A H| 12 328 9-7-8-8 B HTHP<0.05, Table 2).

7o) 40 The0 93T HRES g o
&35l= thH(polychaetes) 24 AHER 0-15.5%2]
ZAHIE Hoa HFAHoRL [.5+3.2%9] RAJHIE
CeRA Z141] 9 H R Wlsle] ML 2 WAL
2 BSChTable 2). S|z Abjm, BIS #eiolH
£0-15.5%2] HOE RAT, HtS 1.3+£2.6%2] 7+
eI, KOMO 3ol 0-15.4%2] H9je}
2.124.1%2) BS bl 417 Bt A 5
Aoz gofgt Aolg Holzl egithTable 2).
Ridge?} Trough ZHENA 212 1.9£3.9, 1.3+£2.69]
H|S3 ghS VR 1L SAIK S 2 ZJol7k UrehA] 9F
9FH(P>0.05, Table 2).

SR Hat 1% olsle] 2/HIE Hel ERhe ehds
H(tardigrades) ¥} 7% F(ostracods), SAIEE0] &35k=
oufjsfiF(bibalves), BRI sEF2] 525 (isopods), T=5
E(kynorhynchs), H& 5= £5k= 2}F5H(turbellarians),
AR ERo|| £3l= #E-Soll(halacaroideans), S5
HE(gastrotrichs), YR EE0] $51= A ¥E5H(ciliophorans)
thTable 2). 0|5 24> BRI E4 x| EA A
HolAnt G E3sh= ER<tolglen A 347t
iAoz Wl BISs|9ollA Edo] SAIsHA Lt
Wk

3.2, MAEE 3 M

STHAEES AALES 24T A AHER

'71310

-

O

4.0-150.7 ind/10are] AALE HolE Lepion, 3
& AAEEE 4024271 ind/10are] FS ETh
(Table 2). sjH= HH, BIS 3sede] AHEolA
4.0-150.7 ind/10cr] AAEE HYE Vehjon 2
B AAUEE 43 4429 4 ind/10are] ZES, =91
K239 KOMO afjHolxl= S5 AA1E sl
BISO] HJ8}] F2 #9191 9.0-57.0 ind/10arre] AAL%=
HEE dveERion, & ek AAdEs 30.6£15.9
ind/10crr= BIS®] B3l thas W 1S Ve o 57|
2§ YERIA] 2SITHP>0.05, Table 3). 2} i
odo] Bx] W o] £J%3} Trough 4S5} nle| 914
2t Ridge 4E59] Bt AAEE A {23t 2pol&
LERJR] 9RICHP>0.05, Table 3).

FTRAAEE B A AR A
oA 71 sk S HAE A=) AAlEE
L 2.3 ind/10arol| 4] 105.3 ind/10arS LRy o0,
A SBAAYEL] A= e} vt ke B
A3, Bt AA|UEE 28 5+19.2 ind/10are] ZHS L1Ek
WiTKTable 2). BIS 3% 7] Bt A s=2] A4
Y= 31.1£20.7 ind/10crt, KOMO 3% 2] A H-ofjx =
20.9+11.3 ind/10ar2 BAEolA], A ZFA P&
A Ao} HlS=5HA| BIS 3 2] RS0k i =2
AFsE2] AAdEs Hou v X2 FAA L.
2 Fogt ZpolE HeRfA|= SITHP>0.05, Table 3).
A3 8 didel|9Ql BT F3E530 KT AP A3
E= AAEE 9A] BISo|A] thar E9kou EA o=
frofgt 2lo |5 Yepi A= eh(P>0.05, Table 3).

AP ew Tharo R 95 il AAA 8272
KA = A lj<of|A] 1.0-16.0 ind/10arre] A4H
= H9E velon & Bt AAdEs 53134
ind/10crre] 4, BIS 3|20l 4] 5.5+3.3 ind/10ar, T
ol BE3)|e] KOMO 3|04 5.0+3.7 ind/10ar=
H|<5E 7S Bt Table 2). Trough A5} Ridge
AAE 7ho= ZH2E 5.843.6 ind/10ar, 4.1+£2.6 ind/10
ar= Trough 7oA Tha: =& 3h& Helov FAA
O 2= O ApolE LA ESITHP>0.05, Table
3). A didsio] BIS 2142} Trough£} KOMO 3
9] Trough AFEoNA= 22+ 5.9+3.4 ind/10cr,
5.4+4.1 ind/10er2 7)9] v|$=38t 7R LFERACK Table
2).

]
™



E5 €% Clarion-Clipperton 7t} 2] W7 Fcty] 2)3-2
FRANEE

Al AR AR Bl A SRl A4
Iz 04 s HellA 0-26.0 ind/10are] A48 LS
HeERH o™ & Hit AJAE= 2.544.6 ind/10er] ¢k
<, BIS 3¥of|A] 3.0+5.1 ind/10cr, 2791 KOMO
BlFollAl= 1.342.3 ind/10ar= tha 2po|7} YRGS
U, BAH 02 §of5k Xoli= L] R4THP>0.05,
Table 3). ZF52] 82 A3 of| 4] 0-12.3 ind/10
are] AREE Hels Jehllon & By ARUEL
2.3+2.1 ind/10ar*®] 4=, BIS 3|0l 2.442.4 ind/10
ar, ETQ1 KOMO 3f9oflA= 2.3+1.8 ind/10et=
U235t ZRS ® G oL, Trough a7} Ridge 31219 1]
e} BT A1} BR AAQ] ARHE 7l EA-o=z

frolet o2 1014 Trough Sl 2 7k Lt}
WCH(P<0.01, Table 3). o]5}2] v]-$H BERFolA= A
7gol A iR Bt 1 ind/10en’ v]eH2] H*—l%‘E%E
gom, sjozle] BAF O et Xolt= Lphix]
SUTHP>0.05, Table 3). A E7k FollA 4272
S A 7E Jolrk 215t b, ol T
£ A 820] S0 R 7FEl] A aziRe
Hlst B TS ol AT AR} Bom, i
o) B4 GAAIE 7RI B9 Aol HAsst
27 Lhepuban A5 Ro] Hlste] 5Alo] Weste] s
A% ol 97} Bot £ ATelME Mo Aol
2SS 7sAdo] JtkGallucci et al., 2009; Guidi
-Guilvard and Dallot, 2014).

ZH x| AAYE-0] AAEFe] B AA) s|dolA A
H Bt 4.9-101.4 ug/lOcnf—J AR E HAE LeRH S
], F ot AYAEES 29.0£20.2 g/10are] Bl He
HE 7k EStHTable 2). sjSH=Z HH, BIS 3[¢2]
ARSI F Hat AARFES 29.0£20.3 g/10er®] 4k
S, Jj291 KOMO #f|gojAf=29.2+20.8 (g/10er=
BIS s|&7} ufj-9- vls=5F 713 H AT Table 2). ZF s
©] Trough 5} Ridge A5 712 Bt A
Z¥7} 29.6+20.7 (g/10cr, 27.7+19.4 yg/10cr= of-$- -
AR ke LRI - A9 5= vl ydsidel 2
BTFKTAA 7tof] 9] 30.5421.3 yg/10cr, 26.2+19.4
ug/10ar 2. HA] BTt QP Hofx, SRAME
HAEF 4T 7P A AR AR ghe Hole e gt

5 2 et (Table 2, 3).

*l?él oA7g A1 sl iAo A4fsh= 1133

)
S

Il g eNA %?ﬂ?i X?W/\i %—4 T ‘% Bt Al
w2 gppon PGS BAS AXEE Aal, 7
o] HHE 11o] 2 Ho|2 UrEHHZl %bzkg 2k
Joll ofs) o] LAl Zale melriFig. 3).
HAAPEL] A4lo] 71k ‘ﬂahzc% KOMO {2
J-} A7} 713 =91 BIS Trough 34 &
Aefstar oo} AgrdoflA Fof| = AH
1_—4 v/\}*éc’l =& o= UeptiFig. 3). g5t
QAR AT 7202 X|ej2]e] 2ol F31 BIS 5%
I} KOMO 3|%€] &(Trough)} niF(Ridge) 3 A
sfjode FHEste] uj gt A, EHiﬂZ*Ei =°f ARt
AR FAREZ = A e 5= 9 ZJARHo | ]
ARk ZgrlEol =l Y1t X“é = AT e A
= HQIKFig. 3). 2 A|oE o] AAde, A
&, SRR o, SRR AR 5] ke
o s APt 52 A7 B4 1hof AolE Uehll=
| A7gsk7] fItod %ﬂ% SIS Table 3).
A, o] oA 2|91t AP 5T Fofk
7hUERA] 2RO (p>0 05), A=l 2ol 79
EAEEE HAATH(p<0.05). ol&Rt =0 A
o AEEe] @zere vlashy AeHel SA7L F
A% agler Hol, FAR 2= Folkt & U
Emm opobi] ZARlege] Ajol WEFe] W) o] )
2 Z10% el ey A 2lol= yEily] w
ﬂﬁﬂ ]E #23He Qe S ERES T E, 9
T B4 o) 3174 olo] i3t AW RS 05 A
Heb Al Wast Ao Helrk

]

J@ 18 e

O

uaozio{xmggp
nnZiBL

=

N

—

8%

}o

o r°1'

rot

3.4, dz=¥ HE
A7) 4= 2008 HH-E 2014&7/]—1]_4 X]-E—
e ulwehH 9 BRI} ZRERE S A
Bolulahetat wzshel Alolo] e Hlifﬁl%ke o
(Tables 2, 6). 18U} T&FF0] A Hel=§ _,]EP;?}
o Uehitk(Table 3). 7] k20| Hlajo] 23
o7 2k st e s S e, 4t A40E)
2= 200883} 2009 o]l = KOMO i3} AZ2524]
B FRAA Aol7k folabAl LeRkAt 20117}
20124002 KOMOOIA] 7o) $Aat ghe Woli,

A BEoL
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Fig. 2. Abundance, number of taxa, composition rate and biomass of dominant meiobenthos taxa at each habitats by
bathymetric characters. Error bar=standard deviation; blue color=through area in BIS, red color=ridge area in BIS,
yellow color=trough area in KOMO, green color=ridge area in KOMO.
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Fig. 3. Dendrogram for pair group-average clustering and Multi-dimensional scaling (MDS) using Bray-Curtis similarity of
meiobenthos community within different bathymetric characters and sites. BR=BIS ridge area, KR=KOMO ridge
area, BT=BIS trough areca, KT=KOMO trough area.
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2013 Aofk= thA] Bt 2uf o] Zjo]7k 1L, 2014
AA] A9 Hls=zt ZpolE HAANE AA == 2013
of vlsto] AL| Fulf Ao FhS H itk 5, 20110
L KOMOOJA] 12+4 ind/10a= 2% 2289 AAE
o] Q! 26£6 ind/10arE e} W2 ZHE KA
20120l = KOMOOJA] 26+1 ind/10arE A2 S8
o HRES] W Zhel 27+14 ind/10are} oS- -S-AFSH
e H9a1 2013 o)l = 2H2) 17+6 ind/10ate} 30+23
ind/10crr= THAs ZJol5 HIaL o]@} Bl=gt Zgk/dolA|
920140l = 24742411 ind/10air2} 82+44 ind/10c
2 A9 Apo|i= HIS=RANE AL =7} 26l A =7
UERTE 53] A o] A3 Afolelxl= A5t HAk
7} B30 R0l visto] thas =LA LrEhtA, Al
Aol o] FRTte] FFAAEE A2 U= HA}
7hoke w208 Helrk

AYA RS 2008 7} 2009 Hofli= 25 KOMO 70|
AN FHAo vlste] ALY F vl 7EA == 4
= H 1, 201087} 20122 ZAPZAAE AL
Hls=th g2 H1aL, 201139] AR 4> KOMO 4
HollA A5 FAa| et W2 gk& B ol=d], 20134
o= ohA| AL 22 7S YEhd wiHof|, 2014 dof=
ThA] BIS 504 tht =2 ZaE HGtKTable
.

SRR 9 A= HES B, A sHeA
g Bt 3-877] Uehdton], BISS KOMOA
7toll= A9 vlsgt gk H ek A ARolA AA7
FUS o R PyHogs ok 5710 &3 BRd
= Hoed, SRERaE ARdE 357090
1de] B3] 201233} 2013 Hofl= 3-7, 2-971¢] tt
Sold SEER 8 Boledl, A 84T
tjFos ASd 2011A9] 57 7ol vlsl 2011Ax}
2014 d0ll= A AR S Fobdl WhH 24| A5 o]
17N A B-8G7E oA, A4 B4E &3 257
0| Eod AR Heltk BISs|41 KOMO349]
A 7k Atoli= A YeRtA] §dodtt o= ZF AR
= A R et A7 ohar Aot 2ol 7t Rt
BFE o7 Holw, 25 Hust ZAAH AiE 18]
A ARt RIAE YAXA F B AUt R H
& ZAE 33l el Q] AR gk vlaL Agelorst

oo ooy

b8

3.5. FAIY SEH Hlw

T ANE B T4 A
A 7V 503t ARe S A=) Apest e
o] dEFOITK Thiel, 1992). 4H3e] SFAA Y=
AL I A7 At vleof] s, sl 2ol
0] SFAAAYEL] AALEE 100-1,000 ind/10ar=
2AA 3L, 4 6,000 m of5ke] Z2AfslA] A Hofl k=
10-100 ind/10er® e Ues YeERll= oz ody
A Qi (Mokievskii et al., 2007). & AL AL
A ST FEAANYES AA U= ARG Fataf A
Utet= 4-150 ind/10ar, YA 5-101 pg/10arre] B
oi2 e, 7lze] A8 e dyxiwe) HliL
Sl 1, 52 4o} he slelel] ulsle] ulaws v
S HE5F gho 2 Wl Table 7). =3 4 AlA| dfioke:
o= 100-9,807 me] ATl AlafollA] ¢Ite
665712] A5 ol At AERF| Balgks
AJ5F Mokievskii et al.(2007)2] Ao A= 441 5,000
m ol A= Bt 105 ind/10er] A4 ZHS LERY
=, & A5te] AA| Bt AAEEE BIS sfjefo] 44
ind/10ar, KOMO 3}|¢10] 31 ind/10cr= LFERFA] A}
o sl A AlA Bt Akl vlsto] AtiEle=
W2 FEFS UEh= 2o s & 4= Qlrk CCFZ9) o
E FdoA 4=3%l Snider et al.(1984), Renaud
-Mornant and Gourbaut(1990), Radziejewska(2002),
Miljutin et al.(2010)2] T2 1A} A= 43-394
ind/10ae] AAHIE ZRS B TIslglzt), . rdTe)
Bl SR 8 A W9IR Relth ZAJ
JoflA] Aol =24 Min et al.(2018)0 4= 575 131
T 302 AALFe] F9f SrollA] 1757k 9] AA ==
6-147ind/10cr'z2 H[s33t 3 YERgt] o714 $j=d
T ohE A& HE Hlet), 2 At A9
=81 59] 690l A or & AAEES U
W Min et al., 2018). CCFZ 3}|¥-& dA = sj=o} &
A= M7 pelsto] 323-0] dxpgLe o) M) #15
o7 A AdEE EAS Hol= A9 or, B9 10= 7
ol YIXIFE = A A2 EFY| 2 AT IF
S dk= Ao g Kol Hyun et al., 1998; Yang et al.,
2004; Min et al., 2018). YHEA o 2 A3 2] A4y
£ Azl 43 vl g 2 89S HEow

- O



58| Clarion-Clipperton & the] BR¥eH A 91e 8352413 ol 21 Ala) shaltel Atk

FE 9| A=A Fa AAlehe Ak Wi
7o) Wro|cSmith et al., 2008; Tecchio et al.,
2011). of=jgh 544 vtadsto] 7+ Q=i AFof|x <]
S W 2719 BEEAL JEEE Aolsh et
e, ERES zlolof weh AA =T} S3teke O
I HYlon, 230 R RE ] Y=o Tl ¥
T AL= s Q] FHolM= 41415 FAE vl
A% uhol], ok o] 5 Afkalal 291 10
L= o] 9= sfolla= 2Tl AAle] AEE=
Bafo] 2 LERITHMin et al, 2004). 2 2179] 42t
5749 A oleigt #5 AT @S E UEhilo, 3F
F Alslelolxle] AT 7l 55
AgirE o] Bt 9l vl GRS aresto] dESF Wk

ke

4
o)
_1
£
>
&
%
[e]
<
et
M
Q
i
s
i)

A G7HA] AXE Alal] g7 gtolAe] Apg =
HE A7} ol sl =2 Aut Q1A ] 2377 sl
EAE0] 4T 5-10 anE Aol HES AR W oty
2 EAES oA SiAH Q1= Hojmg oA EjFE
o] &olA Tie= ®o] tiaEz{o|ti(Chung et al.
2002). of={gh Apg WAl Alal] siAH #30-5 an ©]
Wofl == A|AEHAA Aol k= AEolA 472 e
RS w]x]A| EcKThiel, 1992). Chung et al.(2002)
& of2]E Apgo] AAEE nlRl= Gkl thstod 1)
) 77 AUt ARR]olli= Edo] RS0 A HA] 11
ol AL QIE AEES oA X AL S5 (plume)t
A HAUZR, 2) HAUZE BlAE S50 7ieke
A T o] A AJshE A E] uf e A Z A
o] 7| H1L, 3) AFFFeE AAHE B dAlsk=
Ho || 9] ZAF A YIS WA He 7IEsd
o}, FRAAYE A o]ef T2 2 A0l Faks i

=, AAR R Bt B QoA Rt
T EARE EASE YR 7S A A
= 1 TN AslERE WS o8]t 4
Lo} Q1914 1ol m|R|= Fafol| thet A==
480519t Sharma et al., 2001; Glover and Smith,
2003; Van Dover, 2011). A]&]1%9] 214219l 4 5
FRISH= o2t Q1914 et Aol dA%kA| St
H|sA] S242Q1 Fafe] v, A713F gkl
A|&El= AiEo] Halko] ¢ltiRaghukumar et al.
2001; Schratzberger and Jennings 2002; Miljutin et

d€o
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al. 2011). HEeigdolA a4 U9 FAAH
(Disturbance and Recolonisation  Experiment,
DISCOL)olA= SAAIY oF S AATE] A5
(nematodes)?} 2414 R ZF=(harpacticoids)2] 7Al4>
7} oA Aast A o2 B E|QIcKSchriever et al.
1991; Thiel 1992; Thiel et al. 2001). T3+ Q192 wak
T SEAAEES] sl Bt A5t Miljutin et al.
(2011)°] CCFZ A|HojlA] medo] Qe 7 26'd & W5
2 wjefelis okt Slgi, A7 IRIe] AUkE A4
ol o] ALk ke Husiic. olst 2 o
3 sl ol ] SR A sE et el A At 2
e} 2 ISA S| 2 A2E arefel uf, 2 Atollx] 7]
Q7 o] 2] AV AER] 2 Helol o
A= G A HpAlmeA ARE = S A
oz 7|tgich
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4 22
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= 112ksto] ALl 0] S A =2
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ulgh ghe Bk, Aelalatole] Brtiel 8
A AAEES] BA} T e A0 Ul
oleigt WA} AHRte] X|ofH] WAQIX] opwl € 2
ol The slelt Zjol7} et B Ao ol vl
3L 5] a7Em, Eat ofeist BAS AR 9
f9le] T F71AQ] Bl S B, 8 SAA

ol

o) st 94 Eiwe] 28% ARE Aslel
A RS AN 4 G ANAE A1)
A% T gk, £, chopgo] e e 97
SR AR AN 2250 by 249 4
KA SRS T 683t Bst AAIREA
87MsAo] £ Ao Yok

A 2

O] T 20201 % (S FAR) 2 A o= 5
FakRel7 ezl 8- o] “EAel A 7|t ofFtols W 4
A 7w SE- A E B elAA AT
PM61702)” 14|12} siof=A8T3-31 |7 FREARI (No.
20170431)2] s s=x TIEeERE T
(PM61960)” A 2] 2| ¢S ol 4= AUt
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