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Biological Production Process and Food Environment for
Bivalves in Tidal Flat.

Kinuko ITO*", Toshiki KAGA**, Koichi SASAKI*', and Michio OMORI*'

Abstract A combination of ecological research, field experiments and laboratory experi-
ments was carried out to analyze the biological production process and food environment
for bivalves in a tidal flat around Sendai Bay. Both field experiments and stable isotope
analysis indicated that the important nutritional resources for Ruditapes philippinarum
and Nuttallia olivacea are benthic diatoms, with a lower contribution of detritus. Macoma
contabulata and Corbicula japonica, inhabiting the same site with Nuttallia olivacea, are
supplied with different resources that up to now have been unknown. The food require-
ment for Nuttallia olivacea is estimated to be about 1500 mg C m2 day! at a high-density
location in the tidal flat of the Natori River in spring. Conditions affecting food availability
may be linked with physical environmental conditions, and clarification of the coupling
mechanisms between the biological production process and physical conditions is impor-
tant for the various microenvironments. Nuttallia olivacea showed marked differences in
growth at each location. Most available conditions are considered to be moderate current
velocity with shallow depth, low silt-clay content and high chlorophyll a in the sediment,
and presence of a wide variety of diatom species with varied size compositions. We pro-
pose a fill-in sheet for evaluation of food environment and microenvironment for bivalves
at different developmental stages.
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Fig. 1. Map showing the location of the sampling stations and the relative level of the experimental sites.
E. H. W. L.: Extreme high water level of spring tide. E. L. W. L.: Extreme low water level of spring tide.
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Fig. 2. Diagram of special water sampler for investigating
micro environmental conditions near to, and in the bottom
bed.
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Fig. 3. (A) Light micrograph of stomach contents of Nut-
tallia olivacea. (B) Scanning electron micrograph of par-
ticles, such as diatoms and detritus attached to sand col-
lected from the Natori River.
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Fig. 4. Percentage frequency distribution of the stomach contents of
Nuttallia olivacea, the particles in the sediment and seawater collected
from the Natori River (top) and at Hiroura (bottom) in March, 1996.
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Fig. 5. Plots of average 6% C vs. 6N for bivalves and SOM collected in the tidal flat and
diatoms cultured in the field. SOM: sedimentary organic matter,
St. G: Gamou tidal flat, St. N: Natori River, St. H: Hiroura lagoon.
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Table 1 Results of field incubation of planktonic diatoms.(S. costatum and T.pseudonana) and benthic
diatoms (E.alata and C. closterium) using dialysis membrane tubes in the Natori River in 1998.

Experimental period Species Growth Rate{u) C Production N Production 513C S§15N
d day-1 mg m-2aay-1 mg m-2day-1 Yoo Yoo
27 May - 30 May 98 Skeletonema costgtum Q.75 45.49 5.4 -19.07 7.59
Thalassiosira pseudonana 0.64 4417 5.89 -i8.81 7.66
Entomoneis alata 0.5¢ 42.13 5.27 -13.28 8.48
Cylindrotheca closterium 0.42 30.84 3.86 -15.61 8.5
7 July - 10 July '98 Skeletonama costatum 1.42 63.58 7.49 -20.86 71
Thalossiosira pseudonanag 1.44 100.1 1419 -1%9.72 7.51
Entomoneis alata 1.6 100.82 10.96 -11.08 8.28
Cylindrotheca closterium 1.51 27.5 3.65 -13.47 6.97
5S5ep.-88ep. 98 Skeletonema costatum * * * * *
Thalossiosira pseudonana 1.5 53.33 7.54 -21.01 7.09
Enfomoneis alata 03 22.49 3.76 -17.8% 7.09
Cylindrotheca closterium 0.2 825 08 -17.51 697

* Mo data

2. ERGAETRRICE 2 ZHEOEMHRE

BIPRED IR 21 22 8 5 728 O fil B FERAG R % Fig. 61278
o T T4 X2 EEGLARKEOR AR & I L
P BRI DD TIEREEA NS & 0 “HEH D BRI E A
KELS B2 57z, fETR, BHUIME TRz &
L7=Ba &0 Rns, REZSED 5z, —J7, Hill
HARIAH O L TIIFAE KR U o 72, HHIHL &
U CIHEIEFE C TR EMAENC LD RRITFL < ks
5 EARENT,

3. ZHEOEEICDELEMOE

¥, THY, AV Y ICONWTHEE M & LT
BEEZTVD, IHH 20 OEBEEE KR4 T &
KT, Table 21S/R L7z, 200COBA, #*IZ18m AT
TREIGD 7 H ) 137 08 7 4 LaTHI20peiBIY % .
FHFedOnn (fREE15g) Tl3134 ngfBHUS 5 Z & 00rh 5,
A VYD IOHPAIZIONTE, IFEF U &S AlHAHES
M, #R20m (hdE1g) IX1MEAS 72 D 1H28ugD ~ v m
T4 NaZiBIT 5, 4V Y ITOVTIIEHE LK
EREDBEFRIZONWTERD, Fig. 718 L 72, (KEH
M & FHCR IR R AR o, 1TH 6ngDIRE R
XA DEMERIIN2Dg DT T 4L aThD, Kilk
20CIC % 56 H & 7= 0 OB LR OEERTL TAD,
ZOk X OERERNGERE X 6ng/day TH B (FHES
2001), fHEFBRICKIRELERRLEOBMGLD, »
ou7 4 Le LTC25 ughBThHh D, BHEEDIERZ K

NERE1gD A v ¥ ¥ INTHICHERYT 2 51328 Th
57z ZTTEA Y VY I MERAEENST % PR R A5
30ug& LTINS 1IDD A v & ¥ I BifER (1500g
m?2) ZHVWTRRLTCAS, 27007 4 )LaTid30ng
Chl. @ m2day™!, Zh#BIOE;3#EIER TR 7-C/Chl
a =50, C/N=8Z MW\ THHFEIIMTFE T2 L, AR
& T3 1500mg C m2day !, AH%E R = Tl 180mg N m?
day 'R INTNWBEZ LIk D,

=280

-g Rucftapes
— phiipoinaru
£ 20014 .

3 .Co'bnc.:bb
< ) japerica
o )
2150 Nuttotic
0] A alivacea

D &

T 1001 P

W

i

5 50 }

: '

o i
E i

Diatom Sed.l Sed.2 Sed3d Sed.4 Sed.l
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pure diet of the alga Skeletonema costatum at 20°C.

Table 2 Relationship between food consumption and shell size in Ruditapes philippinarum and Nuttallia
olivacea in the laboratory supplied with a pure diet of the alga Skeletonema costatum.

Rudiitapes philippinarum

Shell length Shell length Shelllength Shettlength
Water temperaiure 10-20mm 20-30mm 30-40mm 40-50mm
10°C 14.2{x12.7) 12.0(£6.2) 40.4(x12.0) 67.7{236.0)
15°C 26.5(+6.3) 429{x10.8) 75.9(+39) 152.4{6.2)
20°C 20.1{+3.3) 61.2(x4.2) 86.2(+3.3) 134.6(£9.1)
Nutfallia olivacea

Shell lengih Shell length Shell length Shell length
Wwater temperaiure 5-10 mm 10-20mm 20-30mm 30-40mm
15°C 10.2(+8.5) 15.3(£12.9) 32.0(%11.2) 65.6(£13.2)
20°c 15.6(+6.8) 27 B{+7.6) 52.9(+8.6) 80.6.9(£5.7)
25°C 20.9(x8.3) 28.9{£5.3) 460.2(+10.5) 20.3(+10.8)
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