Journal of National Fisheries University 45 (2)95—101 (1996)

T I A DA RE L MRS ENC AT

KR DS
WSE e B R4 - R SET

Effects of Water Temperature on Filtration Volume and Ciliary
Movement of Gills in the Japanese Ark Shell, Scapharca broughtonii

Ken-ichi Yamamoto*?!, Ikuo Tamura*!, and Motohide Tochino*?

Effects of water temperature on filtration volume and ciliary movement of gills in the Japanese
ark shell Scapharca broughtonii were examined by directly measuring the filtration volume and
measuring the moving speed of a small piece of vinyl film (diameter 2nm, thickness 0.3mm) on the
gill surface, respectively. Filtration volume unit per total body weight, unit per wet weight of
soft part and unit per dry weight of soft part of body (m¢/min/kg) gradually increased with increase
of water temperature and showed the maximum level at 24.0:0.1°C, with 1.5 times from 375
136, 1,411+158 and 12,162:+1,384 at 20.0% 0°C to 553::142, 2,726:883 and 17,779:£2,023,
respectively. The moving speed of the vinyl film (mm/min) gradually increased with increase of
water temperature and showed the maximum level at 30.1%+ 0°C, with 1.9 times from 18.2:£1.3
at 20.0+£ 0°C to 34.6+2.3.
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FFig. 1 Diagram of the experimental system used for the
direct measurement of filtration volume in the
Japanese ark shell, Scapharca broughtonii, 1 .
supply of sea water, 2 . filter of chemical fiber,
3 ! aeration, 4 . columun for saturating the sea
water with oxygen, 5 ! respiration chamber, § :
chamber for catching the water filtrated by the
ark shell, 7 . ark shell, 8 : position {iled away
the radial ribs, 9 © thin gum film, 10 ! foot of the
shell, 11 : box for setting the foot into sand, 12 :
probe of electromagnetic flowmeter, 13 ! electro-
magnetic flowmeter, 14 [ analyzer system used-
microcommputer, 15! pen recorder, 16 | water
bath for regulating the each temperature, 17 ¢ lift
pump.
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Fig. 2 Box (octagon of 9x6em and 3 em in hight, 110m¢ in volume) for collecting the water filtrated by the Japanese
ark shell (A), box (5x8.5em, 3 and 4 em in hight, 135m¢ in volume) for setting the foot into sand (B) and view

of setting the ark shell in the system.
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Fig. 3 A tipical record of change in filtration volume unit per individual (FV) with the increase of water temperature
at intervals of 30min and 1°C (WT) in the Japanese ark shell, Scapharca broughionii (total body weight 81.61g).
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Fig. 4 Change of filtration volume unit per kg total body
weight (FW) with the increase of water tempera-
ture at intervals of 30min and 1°C (WT) in the
Japanese ark shell,, Scapharca broughtonii. Cir-
cles and vertical lines are the mean values and the
standard deviations, respectively.
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Fig. 5 Change of ciliary movement (SP) with the
increase of water temperature at intervals of 30
mn and 1°C (WT) in the Japanese ark shell,
Scapharca broughtonii, SP was shown with the
moving speed of thin film (diameter 2 min, thick-
ness 0.3mm) on the gill surface. Circles and ver-
tical lines are the mean values and the standard
deviations, respectively.
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Table 1. Filtration volume (FV) of bivalvia
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Species WT (C) FV (m€/min/kg DW) Reference
Infaunal species
Scapharca brougtonii 20-24 12,162-17,779 (D) Present study
Avwrctica islandica 12 53,910*** [§19)} 17
Venus mercenaria 13-15 40,500-47,670 (1D) 18
Cerasloderma edule 13~15 110,587* (ID) 19
Venercepis pullastra 13-15 68,955 (I 19
Epifaunal species
Pinclata fucate martensi 2024 32,258-41,721** D) 7
Myiilus edulis 15 17,180-37,830 (1D) 20
13-15 43,000 (189)] 21
12-15 31,800%** (D) 22
10 123,100 ** (I 23
15 49,100 ** (ID) 23
13-15 56,026* [499)) 19
Mytilus californianus 10-20 18,300-51,500*** (ID) 24
Modiolus modiolus 12 61,800*** D) 25
Modiolus demissus 10 128,900 ** (ID) 26
Pecten trradiaus 24 189,200 {ID) 27

* were calculated from unit per wet weight to unit per dry weight with the ratio of dry weight to wet weight of the
Japanese ark shell used the present study, ** from unit per total weight to unit per dry weight with the ratio of dry
weight to total weight of it and *** with the allometric equation F=aW" on the each species and the dry weight of
it (2.90g). WT was the water temperature. DW were the dry weight of soft part of body. (D) and (ID) were direct and

indirect method, respectively.
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