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Sampler Bias in the Quantitative Study on Meiofauna around Hydrothermal Vents:
Comparisons of Sediments Collected Using Two Types
of Handcorers with Different Diameters

Tomo Kitahashi'" , Motohiro Shimanaga?, Koji Inoue®, and Hiromi Watanabe®

Two types of handcorers with different internal diameters (MBARI type corer [MC] ; 7cm, KITAZATO type corer [KC] ;
8cm) were evaluated for their sampling efficiency and sampler bias on meiofauna, based on the samples collected with these corers
during dives #820 ~ 822 of ROV "Hyper Dolphin™ at Myojin Knoll, which is about 150km south-southwest of Hachijo Island. It was
suggested that the sampling efficiency became worse when overlying water above sediment is leaked from the core samples, regardless
of corer type. Meiofauna in the sediments collected with KC showed the "general™ vertical distribution pattern; meiofauna were
concentrated in the surface layer of the sediments. On the other hand, in the sediments collected with MC, the vertical profiles of
meiofauna were rather "uniform". Furthermore, the community compositions at higher taxonomic level were different from those in the
sediments collected with KC. These differences between the corers would be attributed to the differences in core diameter and the
degree of disturbance to the edge and surface of the sediment samples. Handcorer-sampling with ROVs or submersibles is essential to
the studies on meiofauna around hydrothermal vents. These results of this study, however, suggest that comparing meiofaunal data
based on samples collected with different types of handcorers should be done carefully.
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1. FLwic

PO, RIEIC BV CHUE IS BN S R AT 2R
L%, 2ok s, fbkFEz E0RTWEICEA
PHOKAME L, AW & - TR 2 BRETH S, 1977
DI T 73T AGHEII O RIS 5 T OFKIE H I8
DOFERDFR, ZOL) BRI TOAY - ~ra 777,
DL ITHE OBEMEICOVWTIZEZ L OIS 5
(Grassle, 1986). L2*L A A+ 7 77 F oW, ik
WOBRBBELRBEHZDIDOTHAIZHELLT, LlHbhT
W2 (Giere, 2008) .

RHED A A F 7 77 F OFEITETE, vV F 7
TI=RRy 7 AaT7 7= 5615 (Gage & Tyler,
1991). L2°L, BURKEHISIERITICGMA L Tnwb 2k
Wz, HEREWEEEEO FICHE CHERE L CwW A7z, fif
POHEFIIH T 5 25 OflZF COREIIREETH 255
BN\, DO BOKEIR T OHREYRER, Bkt
WCEDIEISED S, v=a2¥L—FTNhy Fa7s—%
BELTH ) ZENEF LweEZ NS, 72720, W%t
DFATIZHT2>T, VDT I—ORHEICL B XA+ 7
7 7T ORERNROBENEFET HLEDN DL, Flr bl
LB AA T T 77 F DRERNEFRDEN DO TBett et
al. (1994) &, Ky 7 237 7L BRETIEYLFT
VAT T—IZX AL LT, A4 47 77 FORE
BN &, F 72, WIZHT X BERERNFEDE VDY
FEICEVELDLZLE/R L. 72, Shirayama &
Fukushima (1995) 1%, Z ORI X o THRZ 2IZROR
R OE L, AT HHREDIIRA S NAHNC T TIZ X

Dive#820
A/"‘/J“"\ fr"‘"‘?

139 4ack 138 4k 13 5006 139 510E 10 526

Oat NSTEC, G et Conres i, MercsPeetion
Fig. 1. Sampling points at Myojin Knoll
1 WIS BT YT Y IR AL Vb

DET LW (bow wave) LERDSHLZ EaRIE L7z, L
ML, Ny RaT7T I =TT 2 a7 OMFIC L 25RER)
ROFEWIZOWTOMZEIRIZE A LRV, ZTT, Kifge
1%, WIRORL LD AT T—D AL F 7 77 F DR
ERIRE T A 2R AL Lz, e, A4 4T 7Y
F OHEFEY T OERE AT DONT b iR L7z,

2. BPRHE TR

T2 7)) 7, 2008454 H IZJAMSTEC DA A AR
[7D L F | NT08-07 leg2fitiffFic B\ T, /L ORGP
#3150km A7 3 % BIpifE T Cirb 7z (Fig. 1). ROV
A 78— RV 7 1~ DODive#820~#82 CTHER # FREE L, &
LT, VT T NFEEUKIE (Dive#820), VT T
FITIEEKIT, (Dive#821), 71V 75 NEUKIE (Dive#822)
WAZES A 91207 (Fig 1. FEHIC B THI100mD
Wb % 13 T30 ¢, JAMSTEC Cffi ] & 1T\ 2 2fdH
DT T —, MBARIZLT 7 7 —[MC] (Fig. 2a, NfE ; Tcm)
LILE a7 J —[KC] (Fig. 2b, W% 5 8cm) Tl1~2mDfH]
W@z HIFIRTD, shARk0 a7 I —4% v THEhoa T
YU TINOFER T 72, B, Dive#80D A HE I3
BB EDTE - TV 2720, KCH ¥ 7 IL3DDH2D
1, HWREMOREZWE, b L ISFREICRKLE. B
NIRRT > TV R ETE SIS, ERYE LORE R
K&, FEHPS0-1cm, 1-3cm, 3-5cm, 5-7cm, 7-10cmDifE
FEMEI LT, 7B, BE10eml LSS N eno7z
T, pElEER T, $2, aTicioTi},
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Fig. 2. (a) MBARI type corer (MC) and (b) KITAZATO type corer (KC)
Scale bar indicates 30cm.

[€2. (@)MBARIZX; 27 5 — (MC) & (b) b3,z 7 F — (KC)
A= ) N—1F30cm % 7.

JAMSTEC Rep. Res. Dev., Volume 10, March 2010, 33-39 35



BOKBIL D A A 47 7 7 FHRICB T 6% 7T =N T A
Sampler Bias in Meiofaunal Study around Hydrothermal Vents

I 23 CICERB KD IRIT TV D Db &H -7z (Table
. DEENF TV E, S5IZO—AXVTILVAD
(REHGEEE0.1gh) D5S%HFIRIL <) ik TYets - [H5E L
7z,

AWZEO BRYIE, WEDEL Z28HDIT 7 —D A A
T 7 7T ORERER LB A T A2 L TH B
Z2C, MUHECHEEHOaTIZL A2 TV dH D,
252, EELDN Y TIVEFEESemb 1 % Dive#822-
MO1~04D > TV % AT L7z, DUT, HIZMOo1,
M02, M03, MO4& F50 L, MOI & MO2ODFREEH 2 % Hi S A,
MO3 & MOADFRER 2 HAB E 5. TS OHEREY
VI TRRE, HAEV mm, 500, m, 250 xm, 1254m,
63 m, 38, mDffi% FVCHE L, 5H & |\ ZFEARBET
BETAAL T 77 F 2 ERGEL SV THE - 5L
72, BB, FHTIIEESSemE TOY v TV E 7.

R

ATEIFEAT I L 7RG 3¢ X CHtkcRS T b, MO03
I EDORED IR S > Tz, MOL~-MO4ADHEREH0-5em™A
DAAF T 77 F DR+ Table 212, HEFEWh O$h
EAG & Fig. 3IR Y. A A F 7 7 F RO, MOL
T d 1% < 41.6ind./10cm?> TdH » 7205, Z OB
100ind/10ecm* Hif T 1), KE el I d o7 (Table2).
F72, MO3LWMIE D@ T O A (Nematoda) 2985 L
7z (Fig.3).

HAAOMOL (MC) &M02 (KC) #IbikT 5L, A4

T 77 FEROEENRELELRD, MOLOFE L,
MO2DKIHrTdr o 72 (Table 2). FHHICHW$AHA T ¥
HOEAIE, MOLTIE#0.029, MO2TI3#0.19TH Y, K
BN o7z, Tz, SRESA/NY — VI L ThHE
WAH D, MOLTIE, FE0-1emiZ4hD35%D A A + 7 7
AR, FOBEIIHAEWIRE L Rz L A EE(L
L7285, M02TIE, FEO-1emIZ4RDRIST%D X 1 F+ 7
TUFOERL, BEIZL) TR TEHIIHED L7 (Fig.
3).

—7%, WHEBOMO3 (MC) LM (KC) %ILikd 2% &,
AAFT 7 I FEROBEITKE BN\, ERG
L XV TOREMBTRE (R R Y, HHEEITHT 2
H AT VHEOEEIX, MO3TIZH26, MOATIZH021TH
o7z 72, WHEIIERESA O/ Y — 2 b YMO3TIE,
FUB0-1emIZERDFI20%D X 4 + 7 7 7 FHAFAEL, 4
TORETIEIZF UBETH > 7255, MOATIE, FEE0-1Iem
ZEARDHIBEUND A A F 7 7 7 FhEd L, TR TIIAR
WAL, 35emTId A A+ 7 7o F 3R EN G- 72
(Fig.3).

Table 2. Meiofauna density (ind./cm?) at Myojin Knoll
Others include nauplius, polychaetes, etc.

F2. WHERICBI A A4+ 7 77 FO%E (ind./cm?)
Others |21/ — 7)) 7 AMERLTH L & & .

Nematoda  Copepoda Others Total
ind./10cm? ind./10cm® ind./10cm?  ind./10cm?
) MO1 (MC) 35.4 1.0 5.2 416
Site A
MO02 (KC) 84.4 15.9 10.4 110.7
Site B MO03 (MC) 8.3 218 61.4 915
MO04 (KC) 48.2 10.4 36.2 94.7

Table 1. Sampling sites at Myojin Knoll and the sediment samples

F1. WMERICB TR0 0 7)) A N RO S R Y T

date latitude longitude water depth (m) sample name corer type description of collected sediment
Dive#820-M01 MC rock (overlying water)
32°04.544'N  139°51.072E 870 -
KC ababdoned for sampling
N Dive#820-M02 MC rock and 4cm sediment (overlying water,
Non-hydrothermal 5 Ao o008 32°04535N  139°51.127E 859 : iment (overlying water)
areain caldera Dive#820-M03 KC rock and 4cm sediment (no overlying water)
Dive#820-M04 MC only overlying water
32°04.535N  139°51.136E 860 -
KC failed to collect
Dive#821-M01 MC 10cm sediment (no overlying water)
32°06.887N 139°50.500E 1391 - - -
Dive#821-M02 KC 6cm sediment (no overlying water)
Non-hydrothermal Dive#821-M03 MC 1cm sediment (overlyong water)
areaon caldera 23 Apr. 2008 32°06.934N  139°50.501E 1395 - - -
edge Dive#821-M04 KC 1cm sediment (no overlying water)
Dive#821-M05 MC failed to divide the sediment
32°06.994N  139°50.498E 1393 - - -
Dive#821-M06 KC 10cm sediment (overlying water)
Dive#822-M01 MC 10cm sediment (no overlying water)
32°06.249N 139°52.040E 1305 - - -
Dive#822-M02 KC 10cm sediment (overlying water)
Dive#822-M03 MC 10cm sediment (overlying water
Hydrothermal vent 5008 32006.210N  139°52.115€ 1253 : iment (Qverlying water)
field in caldera Dive#822-M04 KC 10cm sediment (overlying water)
Dive#822-M05 MC 10cm sediment (overlying water)
32°06.213N  139°52.167E 1224 = = =
Dive#822-M06 KC 3cm sediment (overlying water)
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4. 558

AAF T 7 FORERRIZONWT, 2EHOaT T —
DAAKF T 7T ORELX T 5 &, HrBIZBWTI,
O AT DAL T 77 FOBEITKE LENT R
o727, HUTATIE, FEKARIT TV 7ZMOLDEEEDS,
TF T vMo2E AR TEA 5 72 (Table 2). BLHIFIAS
D7, WEATOD2OD AT DEEDENFERED X A F
7 7 F ORI R 22 MR L T B IREE R RE
TELRWVDLDD, ZORERIL, FRESINHERY ST
MCEKCIZA A &7 77 F ORERFRICTKE BN TR
A5, BRIED L 13BN OMEE CRB DRI % L FRER)
BPEH LT L BT D,

ALK T 7 Fd—ARIC, HEREOFE I Lo
T AMEAA 3 5 (Shirayama, 1984). AFFZETHA, Biljibr
DKCH > 7V (M2EMO4) TlEA A 7 77 FD5FE0-
IemiZ4EFRLTBY, —my2Em s —3% L7 (Fig 3).
—7J7, MCH > 7L (MO1&MO3) TIIZKC &[] Ul T
ELZICHEDLST, ETOHBWERECHL L) 2%E
2% -7z (Fig.3). TOZ &0, MCIZLBERETIE, &
J@HERAYT T ST DT Rl b 5, X1
77 7 FHER O L) TR, SREAR AL T L

Density (ind./10ml)
Site A
25 45 65 0 25 45 65
L | | | | | | |
0-1 0-1
1-3 1-3
MO1 MO02
—~ 35 (MC) 3-5 (KC)
IS
A
s
Q.
)
T siteB
c
£ G R S
8 0-1 0-1
[9)]

MO03 35 MO04
(MC) (KC)

B Nematoda [ | Copepoda [ | Others

Fig. 3. \Vertical distribution of meiofauna in sediments
Vertical axes indicate the depth from surface of sediment and horizontal
axes indicate Nematoda, Copepoda or other meiofauna density.

3. WD AL F T 7y F OE S

HEdhIHERE RS 2 o OV S | NI R - A T SHR O,
FOMDALF T 77 FOREEFET.

FHILEZOND, 512, MHDOaT T — LB
AKARFTB O, HEMRICKERENIRWES ) &
EZOLNAMEBIZBWT, MCEKCOEEKD A A+ 7 7
Y FOHENKRE L B TWDE I DS (Table2), MC
P FIVTIE, SREDAT DN — 2 2T R L, BHEM
WHELTHIEDTRIRENSE, TNHDENEEL S
LEINIMIZESL GNP XA T T 77 FDERESAISY —
YICBUT RO AT TIVDEWE, 3T T DA
BOEBIZIBLDTHAEEZONSL, ATF Y TILD
WEATIE, 27 DY - T, FoRBEDHERY
AL THBY, HEYORFHSHEA S T2 ReED
HbH (945, 1978). I T ONEEDS EORE F CHRELS N
BMEH ST RS, 2D 3T 7 — THELO K 5
FATARE CH B E L ThH, FREHREIIT AL S
NBFRFROEEI, 7 T —DOPEIVNS L EBIINYT %
72 (Fig.4), PIED/NE72MCO ) HFRAER O HEREM O
GLOREATKRE LY, $RESHDOEALAZE L VO Tid%
WL EZSND. 52T T —D FEBIZH Bk IE
FOHREL, KCE Y SMCOF AL, MCTIZFHEDNS D
WARKOIT DL L v, ZO-0HEWIZaT T —2iFA
THELIFALTD, 75 —OPIEE L HEfE & DFEED
MCTAE {, MCIZ X AFLETIIHREY~OIEITKEZ W
DTIERNEA I D, T2, DO HKD UK B
2, WREYERE T BEWLENSEL DB 57280, MCT
DOFAERHIZ T T 7 — N THERED 25— FE R 125 ) FRER
L, $ESADZALL T WA E b EZONL. $72, 28
DA77 =12k 5 A4 F 7 77 FOHREY ORI THE
EDENE, FEO-IemTRbEFETH -7 (Fig.3). I

A 2
N
A 2

MC KC

Fig. 4. Hypothetical disturbance of sediments by MBARI type (MC)
and KITAZATO type (KC) corers

Gray zones indicate the margin areas disturbed by the inside of corer.
The ratio of the margin area to the sampling area of MC is larger than
that of KC.

[€4. MBARIX 27 7— (MC) KU, JtEXa77— (KC) O
HeFEW OIEEL ORI DOFET

JROFNE T T 7 —ONBEIZ X Y HELS N A BT EZ/RT. KCk
) MCOD 5 ASERAETEFE I 2 JRFE O FI A AR E W
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X, 7T —HHER IR A S LA HEICA L S bow wavedD
WEOESWIMEO T 7 —CTRLELZ EHERNTH
B0 LI, FEORERIEZS A<, bow wavell &
D HERE I D EMIA e bW EE 2 S (Blomayist,
1991). AKEFZEDHA, MCOSAKCE Y &, Hef& e
1252 Hbow wave DS K X Do 72728, MCTIE, #
J&DRAA T T 77 F OEBEDPIA > 7T REMED D 5.

Z Obow waveld, * A FN b AOEERRIC S BT
%725 9. Shirayama & Fukushima (1995) (%, Hif&iy3rE
DV AIT VAN, VT TINATT—LDHKRY 7 A
a7 7 —CHRESNIHRW CEEPR N L 2R, 2
X, vas Py afEdF e ER T AMEnE L, Ky
2 AT T —DJi)bow wave DHENKE VWO TH D &
HFELT F2, VFINAT IRy sy AaAT 5 —
Dhow waveD K & S DEVR, P12 X 2 bow waveDFZZEED
ZAFR T EDENY, FESN Y aI VY OB
WL CWLREEL RIS T b (Thistle & Eckman,
1990). JglE & EfAKEIC, MCOJTAHS, HEREWIZH- 2 B bow
waveDZENRE VLT 5 L, HfEMERE~OEFELSN
RPbow wave DS TR EVTHRIC L D R o TnE 2 &
M, MCH ¥ 7 IVOREMRIE, LDBviy 7)) v s
INAT Ao TnbEdEzoN5E, LaL, Kl
TIE, BHEMSICANT 5 37 5 —OMEOREL, $/E5S
Ailh-2 B2 L ) QP TIE RV, HSATIE, HduE
(T B A T VHEOEEIIKCY » TV D FHMCH 7
VEDEDPo7=DIIx L, #EBTIE, ZoOEHE&IZMCYH
CINDTIHE o7z (Table2). TNHD[E UHEIZE
F5200a 7 IIVORMBOZEL, a7 712X 550
HREIC & ) B 2RERNROZETII R L, AT ORE
R DemA 7 — )V DZEBZE R % SOk L T\ A TR ISR
ETER\WV, 727201, 2EOIT 7 —OREMBEOED
JFHIZOWT, 13- & ) L2 EIEEA VDY, 220
HOMCY >~ 7V, KCY v FVElLE s 5 &,
BUHIDS 21 4 7 VHEHDEIER, #HUH - A4 7 VL
MDA AL F 7 7 FOESIZIHCHEBD A5 < (Table
2), B SOOI T T — T b b AR O 2 BEAEAL
OIS ND S LRI SNz, 2720, [Ff—0
27 5 —CTHE SN v TN & s 24, s o
THEREE ORI D HIREEHIITE 5 L) TH 5.

ALK T 7T HHRRI OGRS L, R
RICHHR SN L ERYEL PV ETHHPSNL
(Shirayama, 1984). At RO A, WEKICHHE S
BLAETEINMAEL TR B0, ECITEBIIANRET 572
DAAFT T 7 I FEFEBIEFTE, ZOXALFT 7T
BREOSESM/NY — 2 LERYE L ORI, TIET
i (Sommer & Pfannkuche, 2000) X)L —7ifi (Neira et al.,
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2001) ZHETHHESIN NS, T2, AL FXYPAD
SREAAT /S — 3, G SN DR Ch A
W% (Danovaro et al., 1995), ~ 27 07 7 7 FI1Z X A HERE
PHEFELORREER, EWIC X AFEOIEE (Shirayama,
1984) L OBMEAH S Z EAVRIBE SN TVWD, 512,
B AIOTEMEOZ(L D EERIEHTH L. Al (1987)
1, WEIMSEAROMBE T, F8 L TROBEDH
WEEDS, oy ) A REI L ) QEHEN O TRWZ &
ML, —RICIIEE TR OND BT CERR OB
WS, 2u ) HAFENTIIRBICOFET A720TIE R
WHEERLTnA, ZOLHIL, AL T 77T OHR
Yrh OSRESAT, A A4 7 7 PRI AR 52
LENOERIHHARIEREGATOD 20, HEREYY >~
TIVNERES A PRAGFEN TS Z e EENL,
VLX), BabW5ent s I 57— & e A1
121E, FREICHV S NHIZROREHIZT TR, 377 —
OWERHIHD ZIET 2 L8N H 5 Z LR Sz, 5
L HHEHEO AT T —TRESNTT v TV O OYE,
MRS OZP T O EEDEZ KL TR DD,
37T —OREIC L DN T ADELZORHFT L L
L. Fo72, HERICIEFE—fEO a7 5 — TijE
ENTH TNV ERCLZENEF LL, £hbaTT—
THRESINTY VTV R T 2121, CORICHE
VBB DBIESLD . F72, AAF T 7 FORMERED
EEIRIENTIZIE, A+ 7 77 F OEESIRAE SN
Tnb EBDbNAEKCTIRES L/~ T vT, FEilk
WS TWELDEHVDLHNEE LW EavRE N7,
72770, SR ORI AH A%, [ LMCIZ
L5 IO LR 51X, MCOBETH->TD,
HEREY RO ERGFAREOE G DOZRMATIL, & SRR
Wed 2 X9 CThY, FITICHTZ D ATREEE T 0H 5. £
72, FELAVOBEREZ LIRS 256, HAHEIMFET
LI LW HhD, BN T -5 % 61E, MEORR 5
7T —CTERIEE N Y TV OILEIITTRED &) A, Wt
TAEMWITZH D725, WFRICE X, BukEHIEO
AA T T 7T FIZOWTONIEE, Fhd 7% { (Giere,
2008), FUKMEHIROTERMEOMHO-0121E, A
HTOEBDOFERLHRE T EOURPIES NS,

5.¥L9

BRI BWT, NEORLRZ22HO T I —
(MBARIZ 2 7 7 —[MC] ; WfE7em, LB 77—
[KC] ; N4%8cm) % T, MW RES N,
ek cid, A4+ 777 FOREHNRIIaT T —
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Y CTIEAA T 7 77 T OBFEIIHERBWIRE & Ik
ECBL Lol E512, MCIZX DHR-ETIE AL
77T OREMESET S L BIRIRS N,
INSDEF, 2MEOaT I —ONEE, HREYY
TIVORRFERRP TR 2 HMEDOKE S DENITL
5LEFZEZ26NL. DEOHKRNS, MEORLLaT
T —CHEESNTY VTV DIBIZIZEESLETDH
0D, AAF 777 FOERNBITICIE, AA4F7 77
FOHBESHPFFEENTNE EEDNLKCTEHRE S
., REWKDPFE-> TOLHEEYT > TV OEH»E
FLWZ EDTREN, R LKCEH WA TY,
B COMERBWPREICRM L 720, FARISH T 72w s
TSI TH 2 T HRTTHBIGEDEL Do 72
ZERL, ATHNOEEREM ST R EOEREN
LIHRLEETH S 9 . AL G EEE O ERIE O R
HoEZEW2S, EENFTICHZSNET 2T ¥
7l FNEWRRICT LY V7)) T HEORENE
Ins.

&

HEMEICB TS [2oLE] OFMEOAL S A
L, INAS=FNT 4 2| QBT —LDHREEAD
SREARIEHH L FIFE. F7, HEicon
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