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Clearance Rate. Ingestion Rate and Absorption Efficiency of the

Scallop Chlamys farreri Measured by in situ Biodeposition Method
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Abstract: The scallop Chlamys farreri Jones and Preston is one of the major bivalve species maricultured in
China. The intensive aquaculture of this species in recent years has led to depressed growth rate and
increased mortality. In order to estimate the carrying capacity for scallop culture in the sea, it is necessary
to determine accurately the feeding rate and absorption rate and efficiency by the scallop. Studies on in situ
biodeposition by C. farreri using PVC cylinders in 8 suspended farming zones in Sishili Bay with a total
area of 13,000 hm® on the northern Yellow Sea coast were carried out in the summer (June to July) of
1998 in order to determine its eco-physiological parameters, including clearance rate (CR), ingestion rate
(IR) and absorption efficiency (AE). In one cylinder was hanged a 20 mm mesh net at 30 mm from the
top of the cylinder to contain 18 evenly-placed one-year-old scallops, and in another cylinder at 50 mm for
9 two-year-old scallops; The control cylinder contained no scallops. The density and size of experimental
scallops corresponded with those of the field cultivated scallops in Sishili Bay. The top of each cylinder was
covered by a 20 mm mesh net. All sediment traps were suspended directly under raft line so that the
experimental scallops were at water depth of about 2 m. During the experiment, the surface water
temperature was 17.8 ~ 20.9C, and seawater salinity changed slightly from 30.15 to 30.65. The

concentrations of total suspended particulate matter (T'"PM) at different stations ranged from 1. 46 to 5. 03
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mg/L. CR of one-year-old scallops (shell height, 41.144.1 mm; soft tissue dry weight, 0.48=+0.10g/
ind) had CR ranging from 0. 72 to 2. 54 (mean 1.27) L./(ind *« h). CR was slightly affected by change in
TPM, while IR was positively correlated to TPM. For two-year-old scallops with soft tissue dry weight
of 1.9140. 32g/ind, CR ranged from 2. 09 to 3. 99 (mean 2.61) L/(ind * h). The absorption rate (AR)
of one-year old scallops had positive correlation with POM (or T'PM), but not with food quality (ratio of
POM/TPM). There were no significant differences between AE of the one-year-old scallops and that of
the two-year-old scallops. AE of POM was poorly correlated with T'PM (or POM), but positively
correlated with food quality. Mean AE of POC, PON and PP were 68.9% ., 64.0% and 63.6%,
respectively. In coastal intensive raft-culture areas, scallops may have great impact on energy flow and
material cycling of the ecosystem by filtration and absorption of particulate suspended matter.

Key words: Sishili Bay; in situ biod eposition method; Chlamys farreri; clearance rate; ingestion rate;

absorption efficiency
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I""’d i ? Table 1 Stations and experiment date
/> Yellow Sea
X {3735 (m)
( 151‘, g D%“xu%ﬁfmm N Station Depth  Survey date
§2 e o (D1 12 7.03~7.10
BT i (D2) 9 7.10~7.15
53 lyroer (D3) 14 7.04~7.16
N (D4) 16 7.10~7.15
IZFJZS'E 121"35'12 (S 7 6.14~6.25
(S2) 6.18~6. 26
(S3) 8 6.19~6.28
(S5) 12 7.04~7.17
1 (¢ ) D1 Dandao culture area; D2, Southwest Kongtongdao
Fig. 1 Location of stations for studies of in situ culture area; D3, Southeast Kongtongdao culture area; D4,

biodeposition by scallops in Sishili Bay
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Northwest Kongtongdao culture area;S1, Moon Bay culture
area;S2, Bathingbeach culture area;S3, Jingou Bay culture

area;S5, Sishili Bay culture area
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6.7 . . el
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TPM 5 17. 7Tmg/L, o s Placopecten magellanicus
IOmg/L [18] .
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. (AR) .
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330. 15~30. 65; pH 7.86~8.36;
5.06~6.07 ml/L, 95%~110% s 17.8~20.9C,
14.1~17.6 C, 3 o s
(rrm) 1.46~5.03 ( 2.91,SD=1.29) mg/L, \S2 s
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Table 3 Suspended particulate matter and their chemical composition in raft culture areas in Sishili Bay
4 TPM POM POM/TPM POC PON PP C/N N/P C/p
Station (mg/L) (mg/L) 9% (mg/L) (pg/1D (pg/1LD
D1 1.69+0. 38 0. 68 59. 2 0.25 33. 0 7.4 8.8 9.9 87. 4
D2 2.0040. 49 0. 85 59.5 0.33 33-5 9.5 11.5 7.8 90. 1
D3 1.46+£0.43 0.51 51.4 0.19 24.1 4.9 9.2 10.9 100. 5
D4 2.264+0.68 0.79 46.5 0.28 31.3 6.6 10. 4 10. 6 110. 2
S1 4.1541.05 1. 85 49. 4 0.75 97.0 18. 8 9.0 11.4 103. 1
S2 5.03+1.24 1. 63 30. 6 0. 65 66. 6 16.0 11.4 9.2 105. 2
S3 3.5740.91 1. 43 41.3 0.57 61.7 14.0 10. 8 9.8 105. 5
S5 3.1140.87 1.15 41.2 0.40 40.7 10. 1 11.5 8.9 102.0
2.91 1.11 47. 4 0.43 48.5 10. 9 10. 3 9.8 100. 5
SD 1. 29 0. 45 9.1 0.19 23.1 4.6 1.1 1.1 7.34
3.2 N
(CR) 4, . 1
0.72~2.54 L/(ind « h), 1.27(SD=0.51) L/(ind * h);
(TrPnM) (POM/TPM) o 52 2.09~
3.99 L/(ind + h), 3.10(SD=0.78) L./(ind * h), 1 . 22
1.624+0.51 L/(g + h), 1 o 4
(POM) POC.PON PP o 1 1.22~5.73( 3.56,SD=

1.48)mg/(ind * h), 2 6.99(SD=1.51)mg/(ind « h), 1 ,
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Table 4 Chlamys farreri. Clearance rate, ingestion rate and absorption efficiency of one-year-old scallop individuals in

Sishili Bay

CR FR  FRpom FRpoc FRpon FRpp ARpom ARpoc ARpon  ARpp AEpom AEpoc AEpon AEpp

Station
L/(ind « h) mg/(ind * h) pg/(nd « h)  mg/(ind » h)  pg/(ind » h) %)
1 One-year old scallop
D1 0.72 1.22 0.49 0.180 23.8 5.3 0.344 0.110 13.6 3. 14 70. 2 61.1 57.3 59.1
D2 1.11 2.22 0. 94 0.367 37.3 10.5 0.769 0.291 27.6 8. 31 81.4 79.3 74.1 79.0
D3 1.35 1.97 0. 69 0.256 32.4 6.6 0.490 0.185 21.0 3.42 71.3 72.2 64.8 52.1
D4 2.54 5.73 2.00 0.710 79.5 16.7 1.641 0.544 53.9 11.30 81.9 76.6 67.8 67.8
S1 1.15 4.76 2.12 0.860 111.2 21.6 1.754 0.694 92.0 17.53 82.7 80. 7 82.7 81.3
S2  0.92 4.61 1.49 0.596 61.1 14.6 0.819 0.319 27.6 8. 49 54. 8 53.5 45.3 58.0
S3 1.20 4. 28 1.71 0.683 74.0 16.7 1.232 0.462 48.1 8. 68 72.1 67.6 65.0 51.9
S5 1.18 3. 68 1. 36 0.473 48.1 12.0 1.006 0.286 26.6 7.11 74.0 60. 5 55.2 59.4
1.27 3. 56 1.35 0.516 58.4 13.0 1.007 0.361 38.8 8. 50 73.6 68.9 64.0 63. 6
SD 0.51 1.48 0.56 0.222 27.2 5.1 0.476 0.181 23.7 4. 27 8.6 9.2 10. 8 10. 7
2 Two-year old scallop
D1 3.21 5.42 2.18 0.80 105.9 23.7 1.72 0.629 80.6 17.7 78.8 78.5 76.1 74.9
D4 3.99 9.03 3. 16 1.12 125.1 26.2 2.37 0.804 78.3 16.8 75.0 71.9 62.6 63.9
S5 2.09 6.51 2.41 0. 84 85.2 21.2 1.75 0.548 53.1 12.2 72.8 65-5 62. 4 S57.7
3.10 6. 99 2.58 0.92 105.4 23.7 1. 95 0.660 70.68 15.58 75.5 71.9 67.0 65.5
SD 0.78 1.51 0.42 0.14 16.3 2.1 0. 30 0.107 12.45 2.40 2.5 5.3 6.4 7.1
CR s FR s FRproc v ARroc « AEroc (POC) .CR,
clearance rate; FR, filtration rate; FRpoc.ARpocsAEpoc: POC filtration rate, absorption rate and absorption efficiency
3.3
1 POM , POC, PON PP (AR) 1.007 (SD=0.476),0. 361 (SD =
0.181).0.0388(SD=0.0237) 0.00850(SD=0.00427)mg/(ind « h) (  4);AR POM ( TDM)
s POM/TPM o POM . POC,PON PP
73.6(SD=8.6)%.68.9(SD=9.2)%.64.0(SD=10.8)%  63.6(SD=10.7) % (AErou)
TPM(C POM) , (POM/PTM)
InCAEpron) = 0.801In(POM/TPM)+1. 410 (R*=0.51)
2 POM.POC,PON PP (G 75.5%(SD=2.5%).71. 9% (SD=5.3%).
67.0%(SD=6.4%) 65.5%(SD=7.1%)., AEpouAEpoc \AErox  AEpp
s o PON PP o
4
o b ( >7
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[2] . s [16] .
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. Navarro & Thompson (
) .
o TPM  POM B Mercenaria
mercenaria. P. magellanicus. C. edule M. edulis TPM  POM
L7512 M. modiolus  Logy 1,
P. magellanicus 74% ~84% s
2] Kuang TPM b7,
, . . MacDonald
M. arenaria P. magellanicus e
M. mercenaria M. edulis C. edule,
s (2, N c P ,
[33] ; N .
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