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Meiobenthic Communities in Extreme Deep-sea Environment

Dong-Sung KiM* and Won-Gi MIN
Marine Living Resources Research Division, Korea Ocean Research &
Development Institute, Ansan P.O. Box 29, Seoul 425-600,:Korea

The spatial patterns of meiobenthic communities in deep-sea sediment were examined. Sediment samples
for analyzing of meiobenthic community structure were collected using a remote operated vehicle (ROV),
multiple corer, TV grab at 20 stations at five sites. In all, 15 meiofauna groups were recorded. Nematodes
were the most abundant taxon. Benthic foraminiferans, harpacticoid copepods, polychaetes, and crustacean
nauplii were also dommant groups at all sites. The total meiofauna density at the study sites varied from
49 to 419 ind./10 cm’. The maximum density was recorded at a site located in Challenger Deep in the
Mariana trench, where simple benthic foraminifera with organic walls flourish. These distinctive taxa seem
to be characteristic of the deepest ocean depths. Active hydrothermal sediments contain up to 150 harpacticoid
copepods per 10 cm’ of sediment. In a inactive ridge sediments, devoid of macrofaunal organisms, the
abundance of harpacticoid copepods never exceeded 15ind./10 cm”. Multivariate analysis (multidimensional
scaling) revealed significant differences in community structure among the three regions; near an active
hydrothermal vent, in the deepest ocean depths and at typical deep-sea bed sites.
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& AEY 4 712717 v 9hek Holth(Gerlach, 1971;
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Hatels, 19949 UNS2RE AGS 9s) e 55
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Site 1. 2IE2F Rodrigueze Triple Junction &4 X
(25°19.215'S, 90°02.393'E)
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Fig. 1. Location of the sampling sites (Site 1, Rodrigueze triple junction site in Indian ocean; Site 2, Papua New Guinea
Edison seamount site in southwestern Pacific ocean; Site 3, Fiji Lau basin site in southwestern Pacific ocean; Site 4, Mariana
trench ‘Challenger deep’ site in northwestern Pacific ocean; Site 5, Clarion-Clipperton fracture zone ‘KODOS’ site in northeastern

Pacific ocean).
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Faol A &L FFA MERXEA, BFCZ Tonga
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9 As 2addsd, 9Xe shoht s (11°20N,
142°10E F1)8] FAZe] A5 Qlon, @Al #st 7)&
2 29 $4L 10924m+ 10232 424 YTHKORDI,
2003b). A|A HAWA ARl o o AEAJol H#I P
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1997; Kim et al,, 2000)°| 4= TE A EE0] HAE9 B3
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Z £ HAHE E2022E | emE 025cm TAZ O}
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A AT AR BAA A HETY EANAFI BF
0-3 cm&ol] 90% o[ d-& AFAISIAL A7] wfj ol & A-FolAE
Jem7bAe] #4 A5 E At ZF Y YR o=
T =3 dv)F ARG GTEEL 95t Z4A)
d, &g, FHRTE YT £d02 uHAE ABA) A
Azx70l ¥ol AA8] AL Foll, A7) gofl ol A
3] & FHAIAA, H-S £2}0) =(Shirayama et al., 1993)°])
Ze FE] 743 Canadian balsamS AME3le] QFRE YE
ANREE HEAT A A G FHAXFTE FH 5 FA
T 53E SA8iA, 2 AdE BRTY #dNAS AEE
©]-8-8}4] Bray-Curtis® FAIEX|$FE T8}l MDS (non-
metric multidimensional scaling) Bl@H o 2 I EA-2 51y
tH(Clarke, 1993).
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Site 1. ¢1=2F Rodrigueze Triple Junction &4 X<
2002\ 28] AFHE Q=G A9 RFHAES B
A3 A3}, AA 9o FHAMTE BRT) EFsAT
(Table 1). 7% ¢33 BFL-L A5 F (Nematodes)EA] A )
=28 NAFY 67%F AASAL 1 Gee2E AMA 87
F-(Harpacticoid copepods)”} 12% 2 $-A3}gon), QA fE

Table 1. Density of meiofauna at the Rodrigueze triple
junction site in Indian Ocean, 2002

Densit

Taxon (ind.10 o) %

Nematodes 76 66.1
Harpacticoids 14 12.2
Sarcomastigophorans 7 6.1
Halacaloideans 5 4.3
Nauplius 3 2.6
Tardigrades 2 1.7
Polychaetes 1 0.9
Bivalves 1 0.9
Loriciferans 1 0.9
Others 5 4.3
Total 115 100.0
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EZ HAE 0-1cm Zolol 71 B2 THAAMFE] A4
o Zol7l ZolASE AY Ase HEo] YeElGTHFig.
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Fig. 2. Vertical distribution of major meiofauna groups at
the Rodrigueze triple junction site in Indian ocean.
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Table 2. Density of meiofauna at the Papua New Guinea
Edison seamount site in southwestern Pacific Ocean, 2002
(Density: ind./10 cm®)

Station
#31 #33
Density % Density %
Nematodes 222 56.8 72 80.9
Harpacticoids 151 38.6 1 1.1
Sarcomastigophorans 1 0.3 15 16.9
Polychaetes 8 2.0
Bivalves 4 1.0
Nauplius 2 0.5
Kinorhynchs 2 0.5
Amphipods 1 0.3
Others 1 11
Total 391 100.0 89 100.0

SANA/10 cm™e] MALUEE Bgon olum|l &t 4703)/10
em’e] MAREE etk ZH 1330ME @ 3709 £/
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gl Aoz, Holgle iy olujalFr) vl w2
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M2z Aoz FAE AFolgan, ofd nis) Y #33e
ojuf 78] F& sztuto] FE Ho Y HHo g, o]
E AE THAYGIUS A Z FHE FHo|U7) WE
o|THKORDI, 2003a). 7} 8] F2EE 5L B, 2
AAEEE Vebd e8sR9e ojuiaRae A 431
A= LARbARl Zolo we} MAU T} A Ao
VERA] o531 Q3] Zlolol we} Fvtstke AEke] Yeldth
(Fig. 3). o]¢t= URF o2 E5850] o|FoR|R] Gh= H&
olm A {7t g A #3394 FZ 0-0.5cm ©|H Y
HAHE A dFEY FHAMFTE] EX3e S

R A TKFig. 3).
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Fig. 3. Vertical distribution of major meiofauna groups at
the Papua New Guinea Edison seamount site in southwestern
Pacific ocean.
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Table 3. Density of meiofauna at the Fiji Lau basin site in southwestern Pacific Ocean, 2004 (Density: ind./10 cm?)

Station
MCO01 MC02 MCO03
Density % Density % Density %
Nematodes 93 62.0 30 61.2 68 60.7
Sarcomastigophorans 38 25.3 12 24.5 29 25.9
Harpacticoids 6 4.0 4 8.2 6 5.4
Nauplius 2 1.3 1 2.0 6 5.4
Tardigrades 2 1.3 1 2.0
Polychaetes 2 1.3
Ostracods 1 0.7
Tanaidaceans 1 0.9
Kinorhynchs 1 0.9
Others 6 4.0 1 20 1 0.9
Total 150 100.0 49 100.0 112 100.0
S Brh AT E AH MCo1o14 15070 A)/10 em® S Density (ind./10 cm?)
Hd) & et A3 Mco3allA 112783/10 em®E, ¢ e ® ©wo% e
g MCo29l A 7 e 497) iﬂ/locmzsﬂ AL EE ey 0025 | MCoO1
0.25-0.5 E
THTable 3). T3 242 AP S Ao & YehA 05075 BB
gtot, A 2914 SHEFT ﬁ'é"rrg} A fEFF 07510 [TTTTHE]
o AARET} T Re AL BT FHRE 54 1015 [—m
A7 MCOLIAE EZ 0025 cm Zolol o) L &9 I —
. 2025 [7H]
H-& B, dololl et S48t ZES UeElthFig. 4). 2530 F
37 MC028} MCO3AN M W43 AES Vel Au, o
272 A2 uy o, 53] HERe FALIIL ol oo :;@3 Mcoz
et WElst e THFig. 4). go5-o.75 8
= -
Site 4. Of2|0tLt sif+2| Challenger Deep §°17212 i
2003 10€ wlg]oli} 3 Challenger Sl H & E ol A 5 . as0 h
233 FHAMER L LT g9 ERFFoE AMFEE £ 2005 |
, AR, AXAE 8457, 3HERY /4, oldisl R, BERE ® 2530 &
E(Gastrotrichs), +2.7, BE/71 d3ded), 7H 5% vozs
BRTE ANFIERE deten, 34 304 8714 25 02505 [0 Meos
5-01 %%%}q }_A}.Z—])ﬁ }_2]— RS% 'E""[ET;_ TE’. ‘4’&‘/’&‘4’ 0.5-0.75 :@]
(Table 4). A4 23 MALUEE A 2727} N1970A/10 em’ = 07510 [TTH
71 e AAEES BAS, F3 273904 41778A/10 cm’, 1015 BR ;g:?;::::gophorans
7é7§j 27401]/"1 7}‘;2} L)%E }"1}'\}“&)5:—?_]_ 1367}]7“1]/10 Cm2~°4 *‘]Z\-}E’—:]. 15-20 ] B Harpacticoids
=8 250, € B ANREER} 2R, 2025 [ mNaupis
I ooz AER7F Bol YBuA, ¥ 2R7Y AaYs 2es0 |8
= 2 A4 quﬂ TR 95% ol e }Zléb— it v Fig. 4. Vertical distribution of major meiofauna groups at
A 23 BFTEe ZF 2010 cm’e] Y& MAUEE el the Fiji Lau basin site in southwestern Pacific ocean.

Wtk A 2718 e AMRE, U= 517) 0037 mm Aol

JE A Se] A FE vgo) A4 A veElhgd A9
2717k HelA5E vehbs AAS7E G 38S 2
Faen, 7Pt $As vehd ANREEFY 271
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Table 4. Density of meiofauna at the Mariana trench (Challenger Deep) site in northwestern Pacific Ocean, 2002

(Density: ind./10 cm 8)

Station
#272 #273 #274
Density % Density % Density %
Sarcomastigophorans 363 86.6 358 85.9 98 721
Nematodes 46 11.0 51 12.2 29 21.3
Harpacticoids 1 0.2 2 0.5 2 15
Nauplius 1 0.2 1 0.2 1 0.7
Bivalves : 1 0.2 1 0.7
Gastrotrichs 1 0.2 1 0.7
Polychaetes 1 0.2
Gastropods 1 0.7
Others 6 14 4 1.0 3 22
Total 419 100.0 417 100.0 136 100.0
sity (ind.10 e =y i i 4
0w w CyMAbeT) w0 Site 5. SSE|E 2| Clarion-Clipperton & CH
. 20003 899) BEEHE] B9 105 3058 A HAAe] 47
0.250.50 12894 13557419 1171¢] AP A 9] As)#] HIES
os00rs 2% A%, & ole) FYANER 180 23san
R = (Table 5). BH B 674e] 7ol @, A H4
1520 oA AFEFIF S8, 45-64%2] FH S FE YEPHL F
2025 HAZ 438 EFTS AMFETFHE, 8-37%9 1S
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8 Sarcomasiiophorans 5). AE Atoldl MAAEE vlwa R, AA 13629} 135
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45 g BoA, dxd fges 2 JehbA] dthMin et
al, 2004; Kim et al, 2004), 22X E AHHW dnbzoz
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Fig. 5. Vertical distribution of major meiofauna groups at a D]O . ; Hﬂ]/g)ucmﬁi 1= ~ Zii—%ﬁl—(Table 6
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Table 5. Density of meiofauna at the Clarion-Clipperton fracture zone (KODOS) site in northeastern Pacific Ocean, 2004

(Density: ind./10 cm’)

MCO1 MCO03 MC05 MCO07 MC11 MC13 MC14 MC15 MC17 MC19 MC21
Density % Density % Density % Density % Density % Density % Density % Density % Density % Density % Density %
Nematodes 104 638 134 486 43 614 57 640 76 54 581 69 58.0 61 56.0 47 452 44 611 56 615
Sarcomastigophorans 44 270 95 344 20 286 23 258 3% 274 27 290 28 235 40 367 21 202 11 153 7 77
Harpacticoids 3 1.8 37 134 5 7.1 4 4.5 10 7.5 6 6.5 8 6.7 6 5.5 12 115 5 6.9 1 1241
Nauplius 6 37 6 2.2 1 14 3 3.4 8 6.0 3 3.2 9 76 1 0.9 7 6.7 4 5.6 4 44
Polychaetes 2 1.2 2 0.7 2 22 2 17 6 5.8
Tardigrades 2 0.7 1 1.1 1 0.9 2 22
Ostracods 2 17
Kinorhynchs 1 0.8
Loriciferans 1 0.6
Others 3 1.8 1 14 1 1.1 2 15 1 114 1 0.8 1 106 8 111 1 121
Total 163 1000 276 1000 70 1000 89 100.0 133 1000 93 1000 119 100.0 109 100.0 104 1000 72 100.0 91 100.0
T RE ATANA AFRT $HAAKFie 7). HEF  Te) HARNE Sdske ERwor duiA e
o] ofg] MalA 2 dg= A dejl] APg A7rFA9 viwst  (Giere, 1993; Higgins and Thiel, 1988), th¥3+ s =318
HB z: O A E o
W, o) thREe) Ao AFF7F SR PEe Ue

WA, 2 A7AGY 21 7RG FA HPe vehich
(Shirayama and Ohta, 1990; Vanreusel et al., 1997; Danovaro
et al., 2002; Kim, 1997; Kim et al., 2000; Kim et al., 2004;
Min et al., 2004). #) 2] &] D FQl Site 29} A G A
T3 F Vanreusel et al. (1997)9] AFZAT ol 25A, 47}
EG A9 AEH F3AH €585l Sl A2 AHA
o] MER FHZE Aol L & dHdME F3HAl
el @i, & 29 TR 2300 AolE B Es] vE
Ue, 54 Fol G Aok 943811, F TS W)
et 2 A3A9 F 47 &Fdte AGdM HAE
& AFT AL Site 191 A=F 5 FHT Site 29] #3178
Heg = Ay 5 AFF7t 38 92 veigen,
F AGzte] BF/T d9oM Y TH ol FALSHA YEls T
(Table 1; Table 2). AFol 3 EFH 57 +3 oA
T EAE B, o &g EFRAGlA 35t
AEF o9 54 48 5 Jg A= ofddn
FA, vheloh 319] Challenger Deepdl| A -7 & A A5
FE A9 tgiREo] dA 714 AFEES A gtz
& % (soft-shelled benthic simple foraminifera) 2.2, FUA Y
] o]F01Z Todo et al. (2004)2] ¥ A7el AR5t
AREA 0 2 AXNFTFFE -2 A4 A9 HAHE
ANA Fshs BRI, F4 7,000 m7E e A Gl
30070A/10 em® 039 T& WEE MAo] Bud 2e I
of ZAaiA ] 3 2APF &ds] o] FolXHA B He
AT A7) S ot Akimoto et al., 2001; Sabbatini et al.,
2002; Todo et al., 2004). DHH & A3 A BHE ol £
she M3l Ao RIS R7E 2AMA A e
BT olfre A3d R AEES olFE Sibdse] EX
3tEE Zolol7] WjiEos deix thAkimoto et al, 2001).
7} Aol 283 FHEANFTE EFTY 75 AGE=R
8ONE vERIA, & 2tol7t fle RLE Bolm, A 2o A
FFHOZ 29 BFHTS AR, AXNRITER, AAXA
875, A7H9 F4, {4 574 EFT ol AU TH(Table
6). °I1E /1Y FIFAAFE 2F2 ALdAE &8, 54

2 do off ot

AAME A&ste BRTOLE 15 F g Aolth
ZF Ao A £ET A FHAAFTE £

dx = Site 1, 3, 5904 242} 115, 107, 12878 4/10 em™ 2 Bl <S:
& AT HPom Site 2, 45 AUACE B2 HATE)
248, 32670 #/10 em®E Z+7} YELHTH(Table 6; Fig. 7). Site
29} Site 49014 T2 MALEE YeRd A2 T2 AHEA
Mg 3 ERTOE G AFRY 28 AMAEER
& o] o}, Site 25 XA 2Z4F7T 7670A/10 em’ 2
o2 FAo) B3ty o9 £ ADEE Y7 wio]
™, Site 40l = Yol AFHE U2 AMKZZF7F 2N
7] wjE-o]tH(Table 6; Fig. 7). Site 2+ FFol7IHole] S5
oz GFdFo] U3 A #1914 151704)/10 cm’S)
AXY 87179 B2 AAEE7F e =H|(Table 2), o=
02 AslA g AHEN BE 1071A4/10 em’ H2]9] A4
Axg HQl Ao vls] 1007} & 52 zkojth(Table 6).
ol A YGeo| A ZAH Vanreusel et al. (1997)2] A2 3o
o3, @48Eo] g A9 AXA 2747 AMAEE
£ 247/0A4/10 cm® ]38t e, YE Hatsushima P-8-54)
(cold-seep area)ollA] <=3 @ Shirayama and Ohta (1990)2] £
AAME 4970 A/10 cm’e] M AL E=ZE BT} o] 9] 2 A
veld A 2459 AadEe IS Ade] 2T HH
oA o] MAEEol Hlskd 2uf o)be] ¥ gholvle shARE
£ A7 Madze] Hlstd JiiHog e glojtt A
M BFA AN FHE FEAMTES] Bx BS A
7w A7) W g, E5EE A9 §HE ol A2ste
AXNG 8577 ol =2 AAUEE B B A7 dy
ol thgk 2P A argo] ok 2y, AF7HA E5 AU
FH NP EE A vl tstde B A7) ol %
)R A, 199837t A] ¢F 443FS] P A MY E©] X451 9
om, ojFel AZt{IF 35%F ARG B Fo] gtk
(Tunnicliff, 1991; 1992; Tunnicliff et al., 1998). ZZ}&-of &3}
T FTHANTEY AXAAY 8.4F A EFAYAN 12
AAEEE YElE AL gEAMFTED BAFY %2
AAE RS Ao 4 A AL & EFoz B 4 S
Aolt), olE H& MAUEE Hole XA HztFe A

fl
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Fig. 6. Vertical distribution of major meiofauna groups at
the Clarion-Clipperton fracture zone (KODOS) site in
northeastern Pacific ocean.

B8y 5o f34tstabg ol wg 4ks) dhe Eotrt
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Table 6. Comparison of representative major meiofauna
average density in each sampling site (Shaded area: most

dominant group at each site) (Density: ind./10 cmz)

Site 1 Site 2 Site 3 Site 4 Site 5
Nematodes | 76 147 64 | 42 | 88 |
Sarcomastigophorans 7 8 26 273 32
Harpacticoids 14 76 5 2 10
Polychaetes 1 8 1 1 3
Nauplius 3 1 3 1 5
Halacaloideans 5
Tardigrades 2 1 2
Bivalves 1 2 1
Kinorhynchs 1 1 1
Loriciferans 1 1
Ostracods 1 1
Amphipods 1
Tanaidaceans 1
Gastrotrichs 1
Gastropods 1
Others 5 4 4 4 5
Total 115 248 107 326 128
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Fig. 7. Comparison of representative major meiofauna average
density in each study site.
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Fig. 8. MDS (multidemesional scaling ordinations) plot of
the sampling stations based on the density of meiobenthic
communities (I, Site 1, Rodrigueze triple junction site in
Indian ocean; P, Site 2, Papua New Guinea Edison seamount
site in southwestern Pacific ocean; F, Site 3, Fiji Lau basin
site in southwestern Pacific ocean; M, Site 4, Mariana trench
‘Challenger Deep’ site in northwestern Pacific ocean; C, Site
5, Clarion-Clipperton fracture zone ‘KODOS’ site in
northeastern Pacific ocean).
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