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Comparison of Organic Matter Dynamics among Tidal Flat Ecosystems
of Different Biota with Tidal Flat Experimental Equipment
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Abstract; The experimental study was conducted with model equipment in order to assess
influence of benthic biota on organic matter dynamics in tidal flat. In the experiment, four
different biota ecosystems were prepared; shaded system, unshaded system, unshaded and
polychaete released system, and unshaded and bivalve released system. Throughout the
experiment, the amount of organic matter in sediment tended to increase. The accumulation rate
of organic matter was different among the systems. The accumulation rate was greatly higher in
shaded system than the other unshaded systems. This result suggests that the effect of benthic
microalgae on bacterial organic matter degradation with its supplying oxygen and extracellular
matabolite was much greater than that of macrobenthos. Filter feeding by bivalve inhibited the
accumulation of organic matter in sediment, which was attributed to decreasing deposition, and
respiration and the growth of bivalve. Moreover, bivalve predominance enhanced the productivity
of attached algae because of activation of PO4-P regeneration by bivalve.
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Fig.1 Tidal flat experimental equipment
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Table 1 Experimental conditions 2.3 MEFyA— BEAMVCLS

YMHEZ7Sy I ADEE
1st  1998/10/6-7 1999 £ 5 HOWR &M TOFETIE RE LE FX
Continuous flow condition, during 24hours TOYWHET S v 7 A& BEL THMT 5/28. Fig. 2
Range of water quality in influent RTHBEOF ¥ > N—BIOR ML ERWERE
COD 15-32 mg-1' EERUEZ, ZZTR. Fr oN—RBREOKOEE
Chla 1538  pgl' A3 500ml &7nB &SI EBRKENOEE DAL,
- G mell BEEES ) WEIEBIU 4 BWREROKETNEN
TF 03006 me T yo0n kL, B KRBT v O N—REETI
Salinity 0.82.8 %

WHLRABRNS ) PRV TUT > /2. — 4. Rk
WZDOWTILL EBUKENOE EKZ 500l ANz,
2nd  1998/10/13 Batch condition, at day-time SHHTOBRZEORMEN <O DBRORE/NS T

Watertemp  19.0-22.1 T

Salinity 24 % 4 2R FVAOKEIC A OB HEHL T, £Hok
Watertemp. 186206 T mpyoyiE bk L, K M LORK S REE %
3rd  1998/10/20 Baich condition, at night-time & 2 RFIBEB K4 BFRRICI U PR AW TITo 2,
Salinity 25 % T ZTEK L 2K DWW T, DO, pH, DTN, DTP, NO;-N,
Water temp.  14.3-17.3 T NO,~N. NH,N. PO,P OB - DM T =0
4th  1999/5/20 Batch condition, at day-time 2.4 ERBLUIIARY PRAOHE
(With chamber and bottle experiment) EENOFHEYOEEREZFTMT 5720, 1999 £0
Salinity 15 % SAHWRAEI1IZALBIZATY TSI~ TEHEROER
Water temp. ~ 21.2-26.0 T KIENEE Z L. WS EIT 0-2, 4-6. 14-16cm
5th  1999/9/28 Baich condition, at day-time DA ERE LT
Salinity 1.7 A Fim, I7OXRPMRIRDWLTIE, 199945 A 20
Water temp.  20.6-27.3 C HE 1999 12 A 2 HiT, EBKENT, BRE 22en
6th  1999/10/21-22 Sampling syringe —_
Continuous flow condition, during 24hours 7@
Range of water quality in influent hAvd / / /
COob 2.6-4.1 mg-1*
Chl.a 1.7-3.8 ng?
™ 0.71-1.96 mg-1?
TP 0.05010 mg-P
Salinity 0.8-14 %

Water temp.  13.3-18.5 T

Chambers(dark and light)  Bottles(dark and light)

7th  1999/11/3 Batch condition, at night-ti
/113 Batch conditi night-time water volume;500ml water volume;500ml

Salinity 1.7 %
Water temp.  13.7-16.4 T Fig.2 Flux measuring apparatus
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LTOANT S ORY M ADEBENETH SN, TH 1 A LIRS 3 ZTE. TH1 OBRERT
{15 & 0 B REEBHER LTV 2 500, LRI
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Table 2 Biomass of macrobenthos in each system

ZRRLIZEARTIE AV DI OBEENER Polychaete 0 (0 ) 0 ( 0 ) 0 ( 0 )
PR DR AR I D LPHML Tz, ZOXKDIT Bivalve ©0 (0 ) 0 ( 0 ) 284 (912)
99 4F 5 AOERTIL, BHERICEMIEDH - N, Others 0 (0 ) 0 (0 ) 12 (28)
BPBUORERBEBROT 7O b A HITHE X System 2
NTNWiEENnZ 3, Polychaete 0 ( 0 ) 0 ( 0 ) 16 ( 35 )
L., —E#8U&Z 994 11 BiICiE. #Hinde Bivalve 0 ( 0 ) 36 ( 693 ) 818 (1403)
SEEDZDBOER-TZ. FHITI9ED T AITIE, % Othes O ( 0 ) 44 (3813) 55 (2808)
BONECKOBANKBEELT S NF T Nn System 3
HOoT.BARTAIVIPIORBEENTEELE Polychaete 85 (142) 66 (1733) 26 ( 772)
FENKEED LR, ¥, IHORESEM &I Bivalve 0 ( 0 ) 37 (693) 203 ( 667)
BRI IR MANERTHLEND LD Othes 0 ( 0 ) 90 (9070) 2 (105)
BO.HEIRTE AVIUINEFLTNAAY System 4
ADELDHADRB SN, WTNORBI YT Polychaete 0 ( 0 ) 10 (208) 25 (351)
INELEL . BEROT IO FAREIEET S Bivalve 1675 ( 343 ) 2342 ( 291 ) 1121 ( 667 )
HEcH o EVWE S, Others 0 (0 ) 19 (2787) 11 ( 877)
.2 EBRICBIT32EBYOTRAN biomass; wet-g-m? (individuals; m?%)
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ICRT 98410 HORMOEN G TO Chl. a0fF &~
BMELICEBWTS, B4 R THADNHEEL /2. & 000
oL COEFHNRLIE 1R TS Chl. a DAL Inputl 2 3 4 Inputl 2 3 4
Einolz, System
7o, OB AG TN S T ALK T 3 e e 24 hours af continuous
P-COD & Chl.a #BEE % . COD/C=1.4'"0 B L X flow condition
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(a) Oct. 13, 1998
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Fig. 4 Change in Chl.a concentration in
batch condition in daytime
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Fig. 5 Change in DO concentration in
batch condition in night-time
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Fig. 6 Decrease rate of DO in the experimental system
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Fig. 8 Production rate by microalgae in the experimental system
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Fig. 10 Change in DIN and POy4-P at batch

condition in daytime on Oct.13, 1998
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