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Abstract: A worldwide increase in farming of filter feeding bivalves and a growing awareness of the likely environmental
impacts stem from biodeposition lead to extensive and well recognized studies. Whereas the suspended longline culture with
massive and intensive facilities built (e. g. , buoys, anchors and ropes) and bivalve shells in the farming area supply the
footstone for the fouling organisms such as the ascidians and large number of breeding depended on them, which can be
extremely abundant in areas of large-scale bivalve culture. Therefore, the fouling organisms may also influence the
environment by remarkably increasing their amounts. There is an urgent need to examine the possible effects of

biodeposition from the fouling organisms. The ascidian Styela plicata is one of the most predominant fouling species in
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tropical and subtropical bays. S. plicata is a filter feeding species like the bivalves. However, untill recently, the
biodeposition of S. plicata was unknown. In order to evaluate the influence of S. plicata on the coastal environment, the
biodeposition rate of ascidian S. plicata was investigated in Dapeng Cove, located in the southwest of the Daya Bay, a
subtropical bay in southern China. Intensive oyster Crassostrea gigas longline culture activities were conducted there. The
ascidians were sampled from the culture facilities and shells of the oyster Crassostrea gigas. The biodeposition rate was
measured in situ in suspended culture areas by sediment traps from January to July, 2012. The contents of organic matters
(OM) , total carbon (TC), total nitrogen (TN) , organic carbon (OC) and organic nitrogen (ON) in biodeposits and in
natural sediments were analyzed and compared.

Results showed that the biodeposition rate of S. plicata ranged from 145.5 to 1011.8 mg-ind™-d™", with an average of
516.0 mg-indd™". The mean contents of OM, TC, OC, TN and ON in the biodeposits was 14.38% , 10.80% , 2.87% ,
3.06% and 0. 86% , respectively, and were higher than those of 13.39% , 7.36% , 2.32% , 2.29% and 0. 67%
respectively, in natural sediments. In particular, the contents of TC and ON in the biodeposits were significantly higher
than those in the natural sediments ( P<0.05). The biodeposition rate of OM, TC, OC, TN and ON by S. plicata were
74.20, 55.73, 14.80, 15.79 and 4.43 mg-ind'-d™", respectively. The density of S. plicata in the longline culture area
ranged from 54.9 to 222. 1 ind/m’, with an average of 147.5 ind/m’>. The OM, TC, OC, TN and ON deposited by S.
plicata was 10.94, 8.21,2.18, 2.32 and 0.65 g-m - d™", respectively. The average biodeposition rate of ascidian S.
plicata in the farming area was 76.1 g-m >>d™", 1.21 times higher than the natural sedimentation rate (62.7 g+m »d™") in
the longline culture area. An estimated amount of 29000 t of biodeposits, 4100 t of OM, 3100 t of TC, 820t of OC, 870 t
of TN and 240 t of ON can be produced by all the ascidians in suspend culture area in Dapeng Cove in one year.

The results indicated that S. plicata has a high biodeposition rate and the species can be an important contributor to
aggregating mineral and organic matter from water column to surface sediment, which may impact the physical, chemical
and biological conditions of benthic environment. Therefore, when assessing the effects of suspended longline culture of
bivalves on the coastal ecosystem, not only the farming bivalves, but also the fouling organisms especially the ascidians

should be considered.
Key Words: ascidian; Siyela plicata; fouling organism; biodeposition; subtropical bay
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1.1 SEEOHE A

AHFFET 2012 4 1—7 HAE] AR KT MG M 5 456 X SR A 0 X EAT (B 114°317,N 22°337) , KSR
ST AR RV I R P R R A — 2 B A = T T TR 14 km® VS NS EIKIRZ R S m, 1
IKAE IR AR 13555, BRI A A PR IR ) AR AU 7 1), T <10 em/s, T8 PN F2BETT R £ 255 () 57 58 R4 055 78
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ENLEANE
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FEATCH 20 em AREE L — A HEHAE 1 em ML
WEFESEAT S50 245 AR AR R FE TR L VR T
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Table 1 Water column characteristics at experimental site in Dapeng Cove

T A UBTELYy .
S8 H ) R/ C i Total particulate Particulate organic Chi A
Date Temperature Salinity matter, TPM matter, POM /( aL)
/(mg/L) /(mg/L) b
1 H January 17.7 29.58 20.12 4.51 2.41
2 H February 18.6 30.23 20.67 3.00 3.96
3 H March 19.1 30.42 23.56 10.62 5.76
4 H April 22.4 31.32 48.77 12.87 9.69
5 H May 27.2 30.25 18.40 14.41 6.07
6 /1 June 29.0 30.27 32.61 20.18 8.42
7 A July 30.5 31.96 30. 11 16.72 9.05
2.2 SR TURER

TR TR 1) A Wy DO B R B 0 E 45 SR UL 2 SR ST IR], SR T R 1) A A D B R L O A R

145.5—1011. 8 mg/4™, PR 516. 0 mg/ A, LY UURLE o 5K 154, 8—1065. 8 mg/g T8, 4K
463.3 mg/g TE , ST AE DT R A 3 SR DT BRI SRR e = (X 0 5 BAE 1 AT A B4 H
AP UURGE R AR AN, W A U URE R AR ST T e A

S 10] B TR TR A SR A DO AN TR AR A WG 5T b ) 7 B AR AL By 54, 9—222.1 /m? F 14 1475

A/m? PP T R A OB A 7 1 e BB, AT e L5 S BAE 1 A S T DR 53 5
TR 85.4 F11393.9 g/m*, S IITH] 5 [A7 AU A DT AR UR PSR 76. 1 g/m?) J& AR UTRE % (°F
BHK 62.7 ¢/m*) 19 1.21 1%,

R2 KESRFEBREHEWTREE CFELRMER)

Table 2 Biodeposition rate of Styela plicata at experimental site in Dapeng Cove ( mean+SD)

- o ) T R AT
Date Density Dry weight Sedimentation
(M/m?) (g™ (gem™2+d)  /(mgeg? F&E-d') /(mge A1 -d)  rate/(gemed™)
1 A January 58.7+6.2 0.9420. 14 145.5+15. 1 154.8+13.9 8.546.3 18.542.9
2 /1 February 54.9+7.2 0.710. 10 239.3#3.5 337.8+20.9 13.1£3.4 36.0+3.2
3 H March 222.1£5.7 1.36+0. 12 303.8+7.9 224.2+25.8 67.5+4.1 57.9+4.5
4 H April 221.4+4.6 1.62+0.16 280.3+10. 1 172.8+13.7 62.1+3.1 44.1+3.9
5 H May 201.7+5.6 0.85+0.20 691.1+19.8 811.0+25. 1 139.427.9 88.8+9.2
6 H June 139.9+5.8 1.97+0.13 939.9x16.7 476.5+24.7 131.5+12.3 69.9+5.6
7 H July 134.0+4.3 0.95+0. 13 1011.8+21.4 1065.8+23.9 135.6x11.4 124.0+11.9
SEH{E Mean 147.5+£3.9 1.2+0.18 516.0+11.5 463.3+19.4 76.1£9.7 62.7+6.3
2.3 SURIEMAEYTURYIR B ARUTER Y OM .C AT N & &

SR AR M DU AN A SRR Y OM C AT N JTR & IE SR WK 3, 495R s AU LY

PRI OM .C AN S EE T AR & &, WUt Yk TC 1 ON &8 5 &5\ T ARV Y (P<
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0.05) . SRR A W UTARY 1 OM TN 1 OC % 5ELL K OC/OM F1 OC/ON 5 F FAR UL, (H 22 53 K &
F(P>0.05) . WFFEULI R A TR N T A BILJBE phy K AR i 0 B B3 A R 2, [T 3900 € (N
TERTEVIR i ik

R3 EYRNPRMEBRRRUTENR.CNNSE

Table 3 OM, C and N contents in biodeposits and natural sediment

ALY Sk ALK BA AHHLA
S H Y Organic matter, Total carbon, Organic carbon, Total nitrogen, Organic nitrogen, 0C/0M 0C/ON
Date OM/ % TC/ % 0C/ % TN/ % ON/%

B N B N B N B N B N B N B N
1 H January 14.29 13.6 10.06 3.15 2.57 1.8 2.2 1.30 0.79 0.68 17.98 13.68 3.25 2.74
2 H February 15.11 14.87 10.5 6.85 2.35 2,12 2.02 1.73 0.73 0.68 15.55 14.26 3.55 3.77
3 H March 12.35 11.21 10.14 8.12 3.94 2.56 2.79 2.72 1.32 0.74 31.90 22.84 1.47 2.59
4 H April 12.94  12.73 11.03 10.24 2.15 2.08 3.0 2.58 0.58 0.65 16.62 16.34 2.88 3.04
5 H May 15.79 14.07 9.40 9.16 2.15 2.38 5.23 2.99 0.68 0.62 13.62 16.92 3.43 3.83
6 H June 12.67 12.54 12.72 4.29 4.22 2.56 2.73 2.25 0.93 0.61 33.31 20.41 6.22 9.11
7 H July 17.49 14.74 11.76 9.71 2.74 2.73 3.43 2.47 1.00 0.71 15.67 18.52 2.74 3.85
SEH{E mean 14.38 13.39 10.80 7.36 2.87 2.32 3.06 2.29 0.8 0.67 20.66 17.57 3.36 4.13

BRI N 43538 = MR A A SR IR

3 g

AW IR W B S A Y TR B A O 4K 516.0 me/ A, i T BEEEHEHS ( Ciona intestinalis)
(32. 14 mg/™) FAHIEESE (Styela clava) (121. 1 mg/ ) BAEYIUTA R 2R E 45030 TR 38 1) A W DURFGHE R (BE K
463.3 mg/g TH) HUET Qi ZE0F T 09 B% 35 5 45 (45K 658. 99 mg/g T ) AN IEHS (45K 467.76 mg/g T
H) U XA RE R PR O ARV B AR AR K (T AE IS R A B (runic ) 7E BT P L BIAR TR,
AR R

DU AW TRGE R A 58 K BRI R/ N RS i AR DT R R R ARG A K 1.4—3.0
em PSR S AR W DT R N 5K 145.5—239. 3 mg/ A, KK 3.2—4. 2 em B4R 1R 3 £ W) DURR R oy 4
K 303.8—691. 1 mg/ >, MiIAK N 4.8—6.3 em BRI AP IR F N FK 939.9—1011. 8 mg/ 4>, iX
5 DU A Y ORI A8 5 (A /IR S g AR — 2,

ABIF 5T H AR IR T 1 AR ) DT AR T 8 15 T RN AR 1 K A W5 ( Crassostrea gigas) (5: R 26. 3—69. 9 mg/
AN JEFE G UL ( Mytilus crassitesta ) (B K 42. 3—77. 9 mg/ ) " RIS FL B3 D1 ( Chlamys farreri) (4K
72.31—109. 85mg//~) ' By A W TR R (AR TR B A5 AE SR TS B I E A LR DL (FE K 4. 10—
6. 74 cm) APLBUE R (5K 520—6420 mg/1>) o X ATRESHIF  SEHT7 1% DL SRR XN R A

AW FE R B, 5 T N, 4R R 8 1) A= R 3 B K T v T 2 T e i i 5 DL A T AR
FEAERA B IR, FE— G T I N AR R 56 15 K (A o R 4y e B 5 A OGS EAR S
Brh 4 HOKEAR TPM 1 POM B2 %00y, T V3 09 A 0 DT AR R R AR X A, 2 A I R AT B2 R Dl (1) IE
B 1) K SR S AR A 2, — 52 10 B A B0 /K SR A g DB o o3 Bt DR o B3 1 T v v g 0 L, Y
TERRAR B i T — 8RR B 2 OB 3 IR I PR o 32 A 1 o 7 22 0 L P 8 o 203 5 LB K R B T
R B R RAR ARG 2 — B0 Y (2)4 7 O A5 S e i A 2 YV S 2 B B R LA BN
T A S S5 . 1980 4F Tsuchiya WEEE IR UL ( Mytilus edulis ) TEHE SR JL-F-A 7 A2 AR W TRy, (H 7
L/ S

AWT5E R B A YU T OM (C FI N B & 515 1 A AR TR h iy & &, U BB A= W0 DR E
T OM F1 C N JCZERIUIE, Lee %mwﬁﬁ%mﬁfmﬁfﬁﬁﬁ(lfalocymhia roretzi ) FEHH X LA H OC Fl ON
) e B B X X AR A Y il B 4 FE DO B R MOs R S AR A R (R 2, K 3) SR
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