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A Study on theBenthic Fauna of Shallow-water Milkfish
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Abstract

Nine shallow-water milkfish (chanos chanos) ponds and ten hard clam (Meretrix lusoria) ponds in
Qigu were surveyed for benthic fauna from 2012 to 2013. A total of 3,633 individuals belonging to 19
families and 23 species were collected. Overall, 12 polychaete species and seven mollusc species were
found. Others include aquatic insect larvae (chironomidae and hydrophilidae), amphipod, and sea
anemone. Benthic fauna communities were significantly different between the two pond types. A total of
eight species were found in milkfish ponds, in which Capitella sp., Stenothyra sp., and chironomid larvae
were dominant. A total of 21 species were found in hard clam ponds, in which Neanthes glandicincta and
Didontoglossa koyasensis were dominant. Benthic fauna species richness and diversity were higher in
hard clam ponds, but the mean density was higher in milkfish ponds and the dominance of opportunistic
species such as Capitella sp. AZTI’s Marine Biotic Index (AMBI) and Multivariate-AMBI (M-AMBI)
were applied to access the benthic ecological status of ponds. A “good” level of agreement was between
AMBI and M-AMBI. Most hard calm ponds were classed at “good” ecological quality, but milkfish
ponds ranged between “moderate” to “poor”. The results of benthic fauna community and the two indices
suggest that shallow-water milkfish ponds might have higher organic matter loading, which led to poorer
ecological quality status.
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Fig. 1. The location of studied aquacultural ponds in Qigu.

— -~ EESYRE R

HEE R A BRIGI Y 2 RIAEITIREE -
PRtk 25 LIRS > 82 i ane st g 1 -
IRIfC & AN (A PG vt RS A - (YR EVE fOR P 2012
10 A7 )R 11 H 2 #h)f#E - iro b -
AL RIS 2012 4F 12 H (1 i) ~ 2013 4 1 H
(2 #)~2 AG i)k 3 H@ th)#HE » R 10
o

it R 1 K FRIER 5 (R
B> SRR FRAR DY JE R e RER— B o R

BELIEAL 7.5 cm FIKEEREERH 10 cm YK
Je » FELL 0.5 mm 8 H BRMETVE o MEE A5
B e e ABRER TREMACSE - TR T AT RESEEA T
TORERE > et PRI H A A B AR AE o

PR B TE T 0] B BRI R 0 IR B Eh ) Bk
AT 88 AT o B AN e 2 B Y
DIBRE S 3t EAKHE - BT AR A LL 70%
PR AE - RIS ZEWIR G HIEE K
J& (http://shell.sinica.edu.tw/) ~ B K #%
(1998) ~ 155 (1999) K F ke F (2011) AT 73



G A Y% B FE(TW J. of Biodivers.) 18 (4): 281-294, 2016 285

RSB E

=~ BRETAT
(—) EAEEYIRH R B R A

B L T vt f A PR B H JES MR B ) ) A A
B~ B (ind/m?) K % k% 1 48 B (Shannon-
Wiener index) » ilfi LA Mann-Whitney U test LL#&
e 3 A W R S A5 R 22 5 o
FR B REEE L Primer 6 435S 1T 70
Mt o FEEYIRE R R e DAFARR SR - FHETE
i fa R R #Y Bray-Curtis similarity » 3fi LA
average linkage {EAETREIGHESE DT o S tHA]
F MDS(Non-metric Multi-Dimensional Scaling)
Eb e A e £ S JES B B W) AH A R e R DA
ANOSIM (Analysis of similarities)faiHIfH/% 2
RO ERE -

(&) AREIREEALE RS

AMBI H%&FF FH#CE E i S
HE B P RH I S IR ER B T 8 IRFE » Borja et al.
(2000) {4175 L) A~ [ IS FE RS SRR B ) 0 75 5
{4 RERE(EGI- TEBRUBSERL, EN-THE A BUR
A EGNI-TER L EGIV-R iR+ #;
EGV- —#hid £ FH R AKLT : AMBI
= [(0xEGI % )+(15xEGII % )+(3xEGIII % )
+(4.5xEGIV%)+(6XxEGV%)] / 100 - &5
AMBI {EATEF R EREG E f s WK Muxika
et al.(2005)[757 £ 5 4 REERIR 54K« =it
(high quality <1.2) ~ 4 (good 1.2-3.3) ~ H1 5§
(moderate 3.3-4.3) ~ 7= (poor 4.3-5.5) ~ 3 (bad
>5.5) °

H il 26 % &S (http://ambi.azti.es) 7]
FTE AMBI W2 BORHE 51 2 ) Y A e
B o AWFFCIREYIE R R HBURERHE - H
e LB A [R) S AE ORI A RE R o 35 & b}

e [E @R > B nE i o SRR
RALERHEY S EGI > (HIRIEER (2010)1F 5237
BHMEEABR A D - ST RIS
BB 2 R o RIBLASHI FTI A ) B i
£ EGIIN ©

M-AMBI J5FI I _E S o E s o A » HHI
LT W)RE B (species richness) ~ 26 A% 1 FE i
(Shannon’s diversity index) &z AMBI » ilf7 3% it K]
FOHTEITEFE (Muxila et al. 2007)  FTf5
M-AMBI il #7152 B ity B AT I AK Borja
et al.(2007)l% 57 £ 5 {4 REEREE 54K« =i E
(high quality >0.77) ~ 4f(good 0.53-7.77) ~ %%
(moderate 0.38-5.53)~ 7 (poor 0.20-0.38)~ 1 (bad
<0.20) °

M-AMBI 737 Bl 75 i A 5 e SR BR AR R
RETT S A BEMET T LLEE - HA B D IR E R T
BRFURE R 2% S E RN E
Fa P A A i = VIR O 15% ~ fR=iH) 2%
RSB BN 15% » LR KR AMBI %
15%(Borja et al. 2008; Cai et al. 2015) ° HIHJIR
SRARRE AR S 5 2 BRI FE B % 0> AMBI
W56 e

el BEAHBASCEE AMBI K2 M-AMBI 75
RAREAL—E(Liu et al. 2014; Nebra et al.
2014; Brauko et al. 2016) ° [ It A fff 52 LA
weighted Kappa 73 #7 PR FE IR — U PEFE R o
AR B BB (S ORISR G Y
A REERIINGE « (BT AHEAE — B (R - R
BB ERST o SR AR A IR E R L A e A
I °

—EEFREELL Kappa {H57 R 8 {55k
(Monserud and Leemans1992) : 5€ & A~ — %
(null < 0.05) ~ R1K(very low 0.051-0.20) ~ 1K
(low 0.21-0.40) ~ 155 (moderate 0.41-0.55) ~ 4F
(good 0.56-0.70) ~ fR4F (very good 0.71-0.85) ~



286

#6<F-— %} (almost perfect 0.86-0.99) ~ ¢4 —%K
(perfect 1.00) ° £ 1% LL Mann-Whitney U test Lt
WA FUR Y AMBI K M-AMBI 2 &5 B
pict

X

— ~ EEBYHHR RS
(—) [ERHEBIPIRH R

AR PR E RSN Y) 3633 & 0 77 19
B} 23 ff (3 1) o FRARFH LI E8H 12 MR % »
BRI RE 7 FEoR 2 - HEAYe &Kk E R sdha
(HEIST R T fedh) ~ Vi RE RE B IR ©

9 A fR AR ) A R DL Y
21 flW % > mH At B 8 fl o W ff £
1Y 42 B 25 SR - B H o DL/ BE A
(Capitella sp.)45.4% ~ ZE§# (Stenothyra sp.)
26.3% J ¥ 1 £ 4 & (Chironomidae)9.6%
FIT 45 EE 1 B e o ST vt R DL 7 o 90 B
(Neanthes glandicincta)33.5% kz # 57 #H &
% (Didontoglossa koyasensis)33.4% i &
(F1)°

I A JES A2 406 55 AE 3 ) 10 L I S £ 3 SEE
TTRESE A - 4 SRBE R AH DL 7E 15%058 7]
B A5y 3 B\ H fO BOOs /i (8 2) o A
il MDS A lEl > 75 AT SR 0 75 W R
HorpE H RS A I  SCG IS 2
(& 3) ° F 1% LL ANOSIM g i i 5 £a 3 1) JE€
REYRER S G A N S RERmE EE
HE % 1 7= 52 (R=0.964, p =0.001, number of
permutations=9999) °

(=) B PIRERAEAR
R i JES R B P DR ~ T R % B
VSRR R R - BH U P Rt Re s

fastl B YA 2 5T

5.56+1.74 i » BHZKH S5 8.00£2.91 fi
(Z=-2.113, p=0.035) - R &E\H AT % (H
H8/m?) 5 12786.6+11916 » HHZE = > S4B
5016 +3513(Z=-1.982, p=0.045) ° % kx5
(Shannon-Weaver diversity index)tLi& F » EH
IS5 1.0520.24 » BEE R SCHA Y
1.41+0.41(Z=-2.041, p=0.041) °
VTR 2 W) % B LT ]
iz B H R i Hee B 1.78+1.20
FE oo B R SCHA M Ry 5.00£2.11 f#
(2=-3.003, p=0.002) - B\ H 1715 % B (1H
8 /m?) £ 691648409 - & & f> ST A H
2599+1302 - {H fE Bf & 7 5 (Z=-0.573,
p=0.604) - % B MEfE B bb g |- - BV H AP
19 B 0.24+0.26 » HH F K ® ST G
0.95+0.5(Z=-2.945, p=0.002) °

=~ SRR E MY

AMBI 5 M-AMBI 73 H7 s S ER » 2
19 #hfadf A 13 ih(68.42%) N 5 AR AT
HAY A REERS S AR AH AT - FFE AR Kappa fiE
£ 0.604 » —BUEFE FE B A IF IS A o R HE AT
TP W AR £ SR LRGSR A T o

£ AMBI Hig b - E\H FuiEEE S i e
41l (Z=-3.553, p<0.001) » /A H fUREHE
IRETHR A o B H A4 RRIREIR R S
BP0 1t~ SRR 4 b~ 22D 4 1 o T
I RSB EMENE 2 M FEF 8
(& 4) o

£ M-AMBI g |- > BV H fi B R
A (Z=-3.393, p<0.001) » JRFE 5 E H f i
JEE IR A o B\ H AR A4 IR AR B
B A 1~ HhEE 29~ 2R 6 it o T
SCAH > SRS S SIIAE 1t~ 4P 6 it
rhEEHY 3 b ([E 5) e



G A Y% B FE(TW J. of Biodivers.) 18 (4): 281-294, 2016 287

R 1 RSO BN ERL ~ HHBUSERE K

Table 1. Dominance (D), frequency (F), and average density (A) of benthic fauna species in two types of

fish ponds
Milkfish ponds (n=9) Hard clam ponds (n=10)
D (%) F(%) A(indm’ D (%) F(%) A (ind/m%
Cnidaria
Actiniaria 0.81 30 41+69
Arthropoda
Amphipoda 441 55.6 5631120 7.59 60.0 3801676
Chironomidae 9.60 100.0 1227+703
Hydrophilidae 4.49 100.0 5731610
Mollusca
Laternula sp. 0.27 10.0 14443
Meretrix lusoria 0.18 10.0 9429
Potamocorbula fasciata 0.18 10.0 9429
Thiara riqueti 1.14 22.2 146405 4.70 20.0 2351579
Batillaria zonalis 0.09 10.0 5+14
Didontoglossa koyasensis 33.36 90.0 1670+£2443
Stenothyra sp. 26.25 88.9 335515846 0.63 30.0 32171
Annelida
Neanthes glandicincta 0.47 44.4 60+90 33.54 100.0 1680+1132
Hesionidae 0.18 20.0 9+19
Goniadid sp. 0.09 10.0 5+14
Marphysa sp. 0.36 40.0 18423
Scoloplos sp. 2.17 30.0 109+224
Prionospio japonicus 3.71 50.0 186+320
Polydora cornuta 8.26 66.7 105612233 5.33 90.0 267+314
Polydora fusca 0.27 20.0 14+31
Pseudopolydora sp. 0.81 30.0 41+69
Capitella sp. 45.38 66.7 580016613  2.89 60.0 145+238
Heteromartus sp. 0.90 20.0 45+128

Sabellidae 1.90 50.0 95+165
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Fig. 2. The dendrogram for hierarchical clustering of the benthic fauna in fish ponds.
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Fig. 4. AMBI values for two types of fish ponds. F: milkfish ponds; C: hard clam ponds; H: high quality; G:
good; M: moderate; P: poor; B: bad.
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