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In Situ Measurement of Particulate Organic Matter Removal
Rates by a Tidal Flat Macrobenthic Community

Hiroaki AovyamMa™® and Teruaki Suzuk1”

Abstract

Special transparent chambers were set at four stations on Isshiki tidal flat of Mikawa Bay. The cham-
bers were designed to measure the in situ removal rates of particulate organic matter by the
macrobenthic community with special reference to their water purification function on the tidal flat.

With each chamber, concentrations of particulate organic nitrogen, carbon, and chlorophyll pigment
was measured for two hours and filtering rates of water was calculated. The filtering rates per unit of
macrobenthos biomass were almost equal in all chambers, with an average value 21.71 « gN™'+h™, which
was 35% less than the past data obtained under artificial laboratory conditions or artificial treatment in
the field. Characteristically, the filtering rate was proportional to the whole macrobenthos biomass
rather than that of the suspension feeders.

The removal rate of particulate organic nitrogen on Isshiki tidal flat was 2274mgN+m *+day ™' as cal-
culated by the filter feeding rate and the average concentration of particulate organic nitrogen on the
tidal flat. This rate was compared to the nitrogen budget (150.0mgN-m*+day™") obtained by the BOX-
model analysis with the same time and area. Generally these values were in good agreement, assuming
that about 609 of the excrement of suspension feeding macrobenthos was resuspended and consumed
again as food. From this estimation, it is apparent that the detritus food-chain via the fecal matter of sus-
pension feeding macrobenthos plays a considerable important role in the tidal flat ecosystem.
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Fig. 1. Diagram of the special chamber designed
to measure the in situ removal rate of particu-
late organic matter on the tidal flat.
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Fig. 3. Composition of the macrobenthos bio-
mass, categorised by feeding type, at the four
sampling stations on 23 June in 1994. The unit
shows nitrogen per square meters, converted
from wet weight per chamber.
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Fig. 4. Change of concentrations in chlorophyll pigments (chlorophyll-a +pheophytin) and PON

for two hours at each station.
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Table 2. Filter feeding rates (I=gN~'*h~") (calculated from the change of decreasing concentra-
tions) of particulate organic nitrogen(PON), carbon (PC) and chlorophyll pigments (chloro-

phyll-a+pheophytin)

St. 1 St. 2 St. 3 St 4

PON per whole macrobenthos biomass 22.0 - 22.1 21.1
per filter feeding macrobenthos biomass 22.7 - - 83.9 70.8

PC per whole macrobenthos biomass 20.7 - 20.3 22.6
per filter feeding macrobenthos biomass 214 - 774 75.8

Chlorophyll per whole macrobenthos biomass 30.3 248.7 28.4 34.3
pigments per filter feeding macrobenthos biomass 313 4144 107.9 115.2

Table 3. Comparison of filter feeding rate in short necked clam, Ruditapes philippinarum, with

past studies

TiBa and OsHima (1957) Axryama (1988) This study
Filter feeding rate 15.9-35.3 33.8 33.5
(l-gN~'h™") (average 26.5) .
Water temperature (°C) 22.0 25.0 24.1
Shell length(mm) 26—41 25-30 20—-30
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Table 4. Filter feeding rate(mgN-m™-day ™)' calculated from macrobentos biomass and PON

concentration
Filter feeding rate per macrobenthos biomass 21.7legN~'sh™!
Macrobenthos biomass (AovyaMa and Suzuki, 1996) 6.47gN+m
Filter feeding rate per square meters 140.4l-m™*h"!
Average PON concentration on tidal flat* 0.090mgN-{""
filter feeding rate on tidal flat per day*" 2274AmgN-m *-day ™'

*Average on 12 points of Isshiki tidal flat on 22 and 23 June in 1994. (Aoyama and Suzuxi, 1996)

**Excepted low water level period (6hours)
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Table 5. Filter feeding rate(mgN+m™+day ") calculated from macrobenthos biomass using
P/B ratio (KIMURA et al., 1991)
Unit P/B=15" P/B=25""

A : Macrobenthos biomass gN-m™ 6.47 6.47
B : Macrobenthos biomass of suspension feeder gN-m™ 5.08 5.08
C : Production/Biomass ratio 15 25
D : Production per year (B/C) gNem?-year™" 7.62 12.7
E : Growth efficiency % 15 15
F : Filter feeding rate per year (D/E) gNem ?eyear™! 50.8 84.7
G : Filter feeding rate per day mgNem™*-day ! 139.2 232.1

*The value used by Kmmura et al.- (1991

** Average on 11 species of bivalve (range 0.28-4.62, Horikoss1 and KikucHi, 1976)

Table 6.

Comparison of filter feeding and removal rate(mgN+m ?~day ™) of particulate

nitrogen by the macrobenthos from sea water

(KiMURA et al., 1991)
This study
P/B=15 P/B=25
Filter feeding rate 2274 135.2 232.1
Removal rate” 150.0 91.7 153.0

* Removel rate=filter feeding rate X (1-excrement rate, 0.55 X resuspension rate, 0.62)
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