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A study of meiofauna in the COMRA'’s contracted area during the summer

of 2005
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1 The Second Institute of Oceanography, SOA Hangzhou 310012, China
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Abstract: Polymetallic nodules were discovered on the Pacific Ocean in 1891. They exist at the sediment surface,
sometimes in upper layers of sediments, and cover more than 50% of the sea floor at Clarion-Clipperton fracture Zone
(CCFZ) in the north Pacific. The huge economic value from nodule mining has brought to many research programs
dedicated to resource evaluation and design of collecting tools in the 1970s. China has carried out surveys on polymetallic
nodules and sediment in the CCFZ for many years. Since the late 1980s, China has already got 75000 km® exclusive pioneer
areas in COMRA's contracted area. One of the potential impacts of nodule mining is the destruction of the fauna attached to
the partial covering of surrounding epifauna by sediment blanketing. Meiofauna, the important components of benthic
ecosystem, are considered to be energetically important in benthic food web. as they play a critical role in the recycling of
nutrients. In order to manage and mitigate these impacts, we need to better understand the composition and the distribution
of meiofauna and its relationship to the environment.

A quantitative study was carried out on “Dayang Yihao” in July 2005. The meiofauna samples were collected from 12
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stations in eastern and western sub-area at COMRA’ s contracted areas, Samples were collected using a multiple corer with
four tubes of 9. 5c¢m in diameter, and only undisturbed cores with clear overlying water were used. Thirteen benthic groups
were found from the surveyed area,. The average density of meiofaunal were (104.4+20.48) ind/10cm” and (40. 26+
25.84) ind/10cm’ in eastern and western sub-area, respectively. The average biomass of nematode were (5.25+0.99)
(mg - Dry) /10cm® and(1.68+0.77) (ug * Dry) /10em’ in each sub-area. The analysis of spatial distribution has shown
that the density of meiofauna and the biomass of nematode in eastern sub-area were substantially higher than that in western
sub-area. Nematodes, copepods, polychaeta, and ostracoda were found to be the dominant taxa, and nematodes were the
predominant one, constituting 93. 13% and 91. 36% of total density of meiofauna in eastern and western sub-area,
respectively. The analysis of vertical distribution has shown that the density of meiofauna decreased with the depth in the
sediment. The top 0—2cm layer of sediment accounted for over 75% of meiofauna. The proportion of meiofauna distributed
in the deeper sediment was higher in eastern sub-area than that in western sub-area.

In such an oligotrophic environment, low food supply may limit meiofaunal abundance, biomass, ,and to a lesser extent
species richness. . In eastern sub-area, the average concentrations of chlorophyll ¢ and phaeopigment in the top 6¢cm
sediment were 0. 004 pg/cm’ and 0. 169 pg/cm’ respectively. In western sub-area, the average concentrations of
chlorophyll @ and phaeopigment in the top 6¢m sediment were 0. 002 pg/cm’ and 0. 082 pg/cm’, respectively. There were
significant positive relationships between chlorophyll a and phaeopigment in the surface sediment. The correlation between
the meiofauna distribution and the environmental factors was investigated. The results indicated that (1) the density of the
dominant groups (i. e. nematode, copepods, polychaetes) and the biomass of nematodes were significantly negatively
correlated with the latitude and longitude; (2)but were significantly positively correlated with the amount of phaeopigment ;
(3) the biomass in the sediment had no significant impact on the density of meiofauna and their major groups, but was
significantly positively correlated with the amount of phaeopigment; (4 ) the density of meiofauna, nematodes and
polychaetes and the biomass of nematodes were significantly positive correlated with the amount of chlorophyll a; (5) the

density of copepods has no sigifnicant correlation with the amount of chlorophyll a.

Key Words: meiofauna; community structure; abundance; biomass; COMRA’s poly-metallic nodule
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Fig.1 Map of the study area
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Table 1 Locations and depth of sampling stations
X Area Yif¥; Stations 25 WlLongitude/ (°) 25 NLatitude/ (°) YR Depth/m
ZR/NX Eastern area ES0501 145.3968 8.3916 5329
ES0502 145.3968 8.3251 5307
ES0503 145.3967 8.3583 5322
ES0504 145.3530 8.3916 5236
ES0505 145.3514 8.3740 5257
ES0506 145.3530 8.3581 5263
PU/NIX Western area WS0501 154.0444 10.0690 5147
WS0502 154.0562 10. 0556 5159
WS0503 154.0700 10. 0456 5149
WS0504 154.0037 10. 0501 5074
WS0505 154.0169 10. 0688 5120
WS0506 154.0275 10. 0266 5139

1.2 CRFE AR AL 3

INBLAR A I RE b ] MCS- 1 B TRR) 2 8 BORE 85 R 4R AR U K 61 em, W42 9. 5 em, BFub L 2
HRIBUREAERE S AT/ NI AR 0 e . BARAE IR AR BRI R . (1) K¢ BB KA WA 32 pum FLAE Y R, 08 X
Hrr B NS, (2) R FERHEARAEIE 0—1 em 1—2 cm 2—4 em Fl 4—6 cm 4322455, &K
5 0—1 cm 2G4, H 7% B h PEfR /R BRI IR S5 o 015256 %8 5 A il 48 250 wm, 125 wm , 63 um , 38 m
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PENEVATIME . DUBA R A W R AR e T ATP 3k (= BERRIRER ) TS
1.3 kb
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K438 primer 6. 0 A4,
2 #R
2.1 VIR a MBS R K P00 A

R X AR /N X RIS /N TR (0—6em ) MH4R 5 a & b AR, 224635 2 0. 001—0. 007 pg/em’, F-
BB R 0.003 pg/em’ , HAA/NXGIRPIHLRER a FHEH 0. 004 pg/em’, PH/NXH 0.002 pg/em?; 4 P57/
K ITFRI (0—6cm ) B4 ZARALTEFE 9 0. 074—0. 199 pg/em?, FIIME K 0. 125 pg/em?, Hh ZR/NX BT
Wy 2 RS 0. 169 pg/em? | FE/NX 9 0. 082 pg/cm®

H TR RE DX AR DRI PG DX 2 [ A DR S R e i ARG T 28 52 AR /NI OB M 4 36 a0 D BE N2
R o mm TN (# 2) , R 27K HLIE S TR T4 D A 2 A [F] Y
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Fig.2 Top 6cm sediment Chl-a and Phl-a of the survey stations
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( Gastrotricha ) . 3fI W) 2§& ( Kinorhyncha ), £ £ &
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(Tsopoda) Z 25 % (Tardigrada) 1§ ( Acari) X052 Fig.3 Top 6cm sediment microbial biomass of the survey
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WS0502 ¥4, 4 90. 15 /10 em® , Fe %5 B HBAE WS0504, 4 17.35 /10 em?®, 28 HUg /NG A= 1) i) 4
PR AR PN 4 0 (97,2319, 51) /10 em® FI(36.78+25.08) 4N/10 em® ; BEE 4 |
PN 240 35 BE 43 M (4. 21+1.05) /10 em® F1(2.08+0.82) /10 em?, 45/ X 5% & il H R AE ES0503
i, 5.50 4~/10 em® , S I HBLAE ES0502 3, k2. 82 A4/10 em? 5 PU /)N X fie i (L HH RAE WS0502, 3.1 4~/
10 em? , S A 1 IRAE WS0504, 7 0.85 /10 em®, £ EHBIELR/NX B A (1.03+0.39) /10
em” | T7EPFG/NXSE % EEAA 0. 14 4~/10 em®(E 4)

R2 R AEMDEREENELETHEE

Table 2 Abundanc of meiofaunal groups and nematode biomass

2B Groups

AKX

SEYEBE Abundance (1~/10em?)

PE/NX

-2 B Abundance (1/10cm?)

2¢ 1 Nematoda
8 E2E Gastrotricha

e /£ 2 Copepoda
£ F2 Polychaeta
SiVES Kinorhyncha

WFEZ Bivalvia

5B Oligochaeta
ML Ostracoda

X2 Tardigrada

BRI Acari
8 22 Isopoda

E4 2K Loricifera

HALZS Others

97.23+19.51(93.13% )

4.21£1.05(4.03% )
1.03+0.39(0.9% )
0.0220.069 (0.02% )
0.05+0.07(0.05% )
0.020.06(0.02% )
0.1920.17(0.07%)
0.1120.14(0.11%)
0.07+0.12(0.07%)
0.09+0.15(0.09% )
0.2320.26(0.22%)

36.78+25.08(91.36% )

0.02+0.06(0.06% )
2.08+0.82(5.66% )
0.14+0(0.35% )

0.02+0.06(0.06% )
0.05+0.07(0.05% )
0.02+0.06(0.06% )
0.21+0.23(0.53% )
0.14+0.23(0.35% )
0.02+0.06(0.06% )
0.09+0.16(0.23% )

0.05+0.07(0.12% )

B3t Total 104.40+20.48 40.26+25. 84
TS IR R IR Y E R S BN E A -FR R B
FNX PN X
8.40°N 10.08°N
ES0501 ES0504 N N
8.39° | . .
A 007 | W.SOSOI Wgosos A
8.38% ES0505
[ ]
8.37° | 10.06° WS0502
X ES0503 ES0506
g36° | ES P9 . ® WS0504
10.05% = ws0503 .
8.35° | °
8.34° ¢ 10.04°
8.33% 1 ES0502 « 80—1004/10cm? 1003 o 15-304/10cm?
® 100—120/10cm? 03 @ 30—s504/10em? WS0506
™~/10cm
8320 | 120—140 4/ 10cm? *
¢ F/10em @ 501004 /10em?
8.31° . . . 10.02° . . .
145.41°  14539°  14537° 14535°  14533°W 154.08° 154.06° 154.04° 154.02° 154.00°W
B4 NIRBEEVNZEKESF

Fig.4 horizontal distribution of the abundance of meiofauna

PEA R BZR T WG /N X 2k B2 A a0 R (5. 25+0.99) pg T HE/10 em® FI(1.68+0.77) wg T /
10em’, ZR/NX R Ut i A W i AR ES0506 3, 4 6. 57 pg T H/10em’, Fe A 9 & H BLAE ES0504 3, {Y
$73.86 wg T H/10em®; P /N IX 26 fz i 2B 9 i BLAE WS0502, A 3. 15 pg T+ E/10em’ ; H 1K H B FE
WS0504,24 0.96 pg TH/10em®, WG RAYEEEFR, SHMEONM —E X R,
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2.5 /INBUJRRATG A W R T L AT

FF R DX/ NIRRT A ) % B ) T LA A3 - 22 30 2 1 S 2 B U F R A /N TR JEE A A= ) A 4 TP 7
DU 0—2 em J2H 5 AEK 75% LI L (L S)

80
60

40

20
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Bs MEREEMEESS
Fig.5 Vertical distribution of meiofauna abundance
2.6 /INRUJERAT AR ) R A BB A R AR
Xt 2005 A5 A r ]I 5E 1/ NRYRAT AL B SRR AU i BRI, 2B O Xk
BN ZE P (n=12) VLB SR & B (n=10) , DU O AE W) A ik (n = 10) AT MG A0, 40
SRR 3,

£3 DARFEENTE EVMESHERTHAXSTER

Table 3 Correlationanalysis between miofuana abundance,biomass and environmental variables

NVEERE . LOEEE RE% .
G A e s SR S g UBW DRI
Latitude  Longtitude Meiofauna 8 B

Nematoda ~ Nematod.
ematoda cmatoca Polychaeta  Copepoda

abundance abundance bomass abundance abundance Chl-a Phl-a
2% Latitude —
25 B Longtitude 0.99 **
/J\EQEMEE%E%‘“E Abundance ~0.83% -0 84°"
of meiofauna
2k % Abundance of Nematoda —0.83 **  —0.83 ** 0.99""
Bomss of Nematoda -0.91 -0.91 0.97 0.96
Abundance of Polychact -0.87 -0.86 0.74 0.74 0.78
Abundance of Copepoda -0.74 -0.74 0.81 0.79 0.83 0.74
PURR4%42 a Chl-a -0.76**  -0.76""  0.65" 0.65" 0.68* 0.63* 0.30
VIR EENT 2% K Phl-a -0.93**  -0.93**  0.70* 0.70 " 0.82°*  0.86*" 0.66" 0.82**
PR A ) B bio—C -0.71*  -0.70* 0.38 0.37 0.50 0.44 0.53 0.47 0.70*

# % P<0.01, * P<0.05
SR VA X/ NRYRATG A TE , SR  TE  ARAVE R R SRR SR SRR
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BETRI, SIS R B B A, ST AE Y Y A E AR B /NR RN AR 3 3 | 4k i
W AR HUEY R ZBREE SRR o LB E MG FRER G GE a XA EE, BB 500
R ORI A= 4 A e Bt 3 TR
3 iTig
3.1 WRIE/INBYR A A B R R R A

DRI 2538 W IR, ok R B SR G R 2K R P A HLIE 8 A UL, A HILIGE 18 190 4 3 %o TR Vg T AR
Wy A AR R AR R AR S e MR, PR S R R R DX/ IN R RS AT A R B 2k A )
HEVIRY PR o MM SR SRR B IENL(F2), X 5 UM ETF TR AR i
AN, DRI R N R A % B R B A — a2 RSN, v R RE DX P A TR ) AR RS £ el SR
FIERERORS + o8 32, Hp A/ N IX SR Z DU LA BORS + h 3= , B B U A & ik BORG H k2, B A1 3 40 i AR
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Table 4 Comparison between present study and history data

ST
\ s . Density of 7% 3k
X35 Area Sampling .
Deep/m denth/cm meiofauna Reference
(S
P /(4/10em? )
ARACKP 4, sedr B B - LA SE A% X, JL 4 30 JiE
NE Pacific Basin, CCNP,30°N 5800 0= 90220 [27]
v FEL B i g 2 Py A
ﬁ‘?mirn ﬁﬂimﬁf@%frz\zﬁ?’, HLARRFE 49055140 02 5 92423 (23]
CCFZ, eastern , central Pacific
PR ORF- 1 S J oR JE  b .
— — 2%
HOT Station, central Pacific 48714884 01 409 (L) [26]
A BRI AT 5 AR PP AL 2 0—5 BE .
JGOFS EqPac transect 0—5°N, Equatorial Pacific 43014447 0=t 72236 (k) [26]
PRI I IRIE ARV 9 JiE .
. — 2%
JGOFS EqPac transect 9°N, Equatorial Pacific 49864994 0=t 4538 (L) [26]
FRIE ATV, ST L B - T HLUIATEE IX, JLER 9
Equatorial Pacific, CCNP,9°N 3300 0=5 95 [28]
FRACK VPRI, b HL B -5 HLMA 45 B X, L 4 14 B .
, ’ _ — 2
NE Pacific Basin, CCNP,14°N,NB site (5 Z5 %3 {17 ) 48773046 0= 6919 (M) [25]
FRACIKCF- PRI AL, SE o HL B -5 AR AS A X, L4 14 .
NE Pacific Basin,CCNP, 14°N NN site( G537 ) T3040 0= 37228((LARR) 23]
EE2Y P ae e NS -
Eastern area of the COMRA's Contract Area 51005400 0—6 104.4:20.48 AL (2005)
4 IR S5 IX 7 /N X o
PR EXE/NE 5100—5400 0—6 40.26+25.84 AU (2005)

Weastern area of the COMRA's Contract Area
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