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Influence of Temperature on Filtration Rate of
Young Cockle and Ark Shell

Masamu Fujiwara

Synopsis

The filtration rates of a young cockle Fulvia mutica and ark shell Scapharca broughtonii,
have been estimated by decrement of Chaetoceros density in tanks,
Specific filtration rates (ml/hr/mg total dry weight) of both species decreased with the

growth in the shell length.

Increments of the specific filtration rates with raising the

temperature were high in the small shell, compared with the large shell,
Relationships among filtration rates (F: ml/hr/animal), temperature (7': °C) and shell

length (L: mm) are summarized as follows:

Cockle:  F=1.509x 10~472.915 [.9.163~0.056T
Ark shell: F==1.103x10-473.296 [ 2.773~0.042T
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Fig. 1. Changes of density of Chaetoceros gracilis

in the tank with ten cockles (shell
length 10.9 mm) at 11°C (@), 15°C
(O), 20°C (A), and 25°C (A). Broken
lines indicate the tank without the
cockles at 11°C (@), and 20°C (A).

W: g) LOBRIL, U A We=0.0921288 (r=
0.996), 7 74 : W=0.085L295 (r=0.997) o i
RBRTHEHLEIND (Fig. 2), 2D & Table 1 75,
WA RPNCKIE & BALEE Y- ) OfEKE & OBIf%Y
FBdT Fig. 3 R Lk, MY FALDOBEERI, 11°C
R IO 25°C Sk, 3.6mm fETILE 4 2.48 mi/
I /mg, 9.05 ml//mg T, 16.3 mm fEH T1Z%& ~ 2.35
ml/Hf/mg, 2.97 ml/f/mg Thotc, FhTALAD
Bawi, MU 1I°C X0 25°C off, 6.3 mm #
BTt &4 247 mi/#fjmg, 7.13ml/B/mg T, 160
mm B T134 & 0.64 ml/iF/mg, 2.32 ml/iE/mg TH
ofce Feo T, FPIFA, THNA L LREAKEYR:

Filtration rate at different temperatures (ml/hr/animal).

Fulvia mutica

Scapharca broughionii

\ Shell length
o

Temperature ~ 3.6£0.3 6.2+0.5 10.940.6 16.3£0.5  6.3+0.4 11.2:0.4 16.0+0.5
11 6.7 30.4 167.0 457.6 35.3 119.2 140.2
15 9.2 45.8 202.7 491.0 41,1 148, 1 307.1
20 15.0 76.9 210.9 342.3 79.4 252.7 495,0
25 24.4 102.2 241.1 5717.7 101.9 289, 4 512.2
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Fig. 2. Relationships between shell length (L) and total dry weight (W).
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Fig. 3. Relationships between temperature and specific filtration rates at different
shell lengths (numerals in mm).
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Table 2. The relations between filtration rate (#: ml/hr/animal) and shell

length (L: mm).
Table 1.

Equations were calculated using values in

Temperature (°C)

Fulvia mutica

Scapharca broughtonii

11 F=0. 1862815 (r=1,000) F=2.34111:5% (r=0,962)
15 F=0. 347 [2:6% (r=0,998) F=0.81512143 (y=1,000)
20 F=0, 82372410 (y=0, 990 F=2,237119% (y=1,000)
25 F=2.079 202 (r=0.994) F=4.370L1%2 (y=1,000)

* Except for 16 mm-sized.
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Fig. 4. Relationships between shell length and
filtration rate at 11°C (@), 15°C (O),
20°C (M), and 25°C (A).
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Table 3. Temperature coefficients (Qi0) for the filtration rate.
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