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B (DOC) A3 LTz,

JRAEBIZOWTE, FHLMEZ BN ORI E TR &, EESEEIMMDI72% % HOTB D,
TEOEABRBEIIEESFRTH L e gh ol EEABRHEOMAERE RS T (238ha) D REME
ERAMETHETIHDH72Y 928~4069kg THh - 72, F 72Tl DOC DA & £ V) 452kg C day ' 7%
Bohsz ERITEOBBAKT: (0~ 5m) ORFZEOFLEDIE, 11-49% 1ML T2 L AEL 5, 1
H 4721 20800 N5 Tdh B L HEwE S 7.

Abstract

Fujimae Tidal Flat is located in the northern part of Ise Bay, on the western side of the Port of
Nagoya in Aichi Prefecture. To know the organic matter decomposition and nutrient consumption
caused by river, sea inflow, and the tidal flat sediment, we analyzed the change in the concentration
of inorganic nitrogen before and after low tide. The carbon and nitrogen purification capacities were

estimated using changes in the concentrations of Total Dissolved Nitrogen (TDN) and Dissolved
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Organic Carbon (DOC), respectively, in the interstitial sediment waters during the low-tide periods,

and the levels of benthic algal photosynthesis.

Concentrations of Total Dissolved Nitrogen (TDN)

, ammonium nitrogen (NH,-N) , nitrate

nitrogen (NO,-N), and Dissolved Organic Carbon (DOC) were found to decrease during low-tide

periods. Species composition analysis of the benthic algae revealed that Bacillariophyceae (diatoms)

accounted for 97.2% of the overall benthic community. The amount of benthic algal net production

ranged between 928 to 4,069 kg C (238 ha)” day”. The decrement in carbon content was estimated as

452 kg C day’, based on DOC measured during the maximum low tide. Fujimae Tidal Flat purification

capacity of interstitial water (0-5 cm) in surface sediments was estimated at 11-49%, and estimated

to be equivalent to 20,800 persons as carbon for one day.
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Figl Location of study site.
St. is located 150 m from the bulkhead and 115 m from
the right bank of Shinkawa-river. St. @ is located 230 m
from the bulkhead and 120 m from the right bank of the
Shinkawa-river. St.(3 ~ @ are located by two spots that
form a line about 100 m apart.
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Table.l Investigation month and investigation item.
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Fig?2 Grain size distribution at each location.
Grain size with mean value in June and October at
surface mud (0-5 cm) from St.(® to St.(4.
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Table2 Increase and decrease of nitrogen and phosphorus and DOC by month in interstitial water of bottom sediment (0-
25cm depth) before and after maximum low tide at St.D and St.@).

st g NH,—N NO,;-N NO,-N T.in.N DON TDN PO,-P TDP DOC
35 2 (gm *month ")
4 0.2 0.0 -0.1 0.0 -1.9 -1.9 0.6 0.6 -41.1
5 -3.3 =21 -15 -7.0 -48 -11.8 0.2 3.3 -18.8
@ 7 -3.8 41 4.4 4.7 -12.8 -8.1 -1.3 0.1 -24.7
9 1.9 -1.2 -0.1 0.6 -4.6 -4.0 1.6 0.3 13.8
11 -0.3 -4.6 -0.2 -5.2 -5.0 -10.2 0.5 1.0 -69.9
12 1.7 -1.3 -0.4 0.1 -3.3 -3.2 1.5 3.5 -25.0
4 -0.4 0.2 -0.1 -0.3 3.0 2.7 0.3 0.1 -32.3
5 -2.9 -2.1 -2.1 =71 =71 -14.2 1.1 0.8 -19.8
® 7 1.0 -3.3 -4.4 -6.7 0.6 -6.1 -15 -0.1 -11.3
9 0.2 -3.5 -0.1 -3.4 -1.3 -4.8 1.0 -0.9 -16.9
11 0.1 -9.0 -0.2 -9.1 0.0 -9.2 0.8 1.0 -80.2
12 1.4 -0.6 -0.3 0.5 -6.2 -5.7 0.1 -1.6 -54.3
FHOWEIZ BT 2T O SR FEORER (Tt - Hi#a) 2xR0, - 3P 2R,
Difference of concentration (after low tide — before low tide) in all layers average in each month, “—" means decrease.

48 sA 7R 9A 11A 128 48 5A 7B 98 118 12R 48 SR 7A 9A 1A 12R
3 6 20
2 — 4 o
5 m m .
§0 | ] é 0 o P
€ ) ]
ol E -2 S -40
e ]
&2 g 4 = 60
3 ostl o ®
. -80
-4 mst2 || 8
5 -10 -100
M3 St®, DIZBBERMEKTOT v E=TREER (NH-N) - ifEEER (NO,-N) - BfFREA#HKRE (DOC) DRk

T AT O B

St®, DB B ERMBARF DT = 7HEER (NH,-N) (), iEREER (NO;-N) (k) EfrEa k3 (DOC)

) oT#mzoOREZL (T - T#a) 2x3. 70, SIS OLREROFIIHEE R,

Fig.3 The increase and decrease of Ammonium Nitrogen (NH,N) - Nitrate Nitrogen (NOsN) - Dissolved Organic Carbon

(DOC) in interstitial water of bottom sediment before and after maximum low tide at St.(D and St.@.

Concentration changes (after low tide - before low tide) of Ammonium Nitrogen (NH,-N) (left), Nitrate Nitrogen
(NO4N) (center), and Dissolved Organic Carbon (DOC) (right) in interstitial water at St. @ and St. @ . Figure
shows the average of all layers in each month.
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Fig4 Dissolved Organic Carbon (DOC) and Total Dissolved Nitrogen (TDN) concentrations in interstitial
water of upper surface sediment (0-5cm) before and after low tide at St.(3~@4).
Concentrations before and after maximum low tide are shown as average values of June and October at

St.@~1.

3. St @~ T #Hi % O 3R & M B A O B A7 A K R
(DOC), &wfriezisd (TDN), @EfrfEY » (TDP) &
FEDZAL (6, 10 A F¥41H)

Table.3 Concentrations of Dissolved Organic Carbon (DOC) ,
Total Dissolved Nitrogen (TDN) , and Total Dissolved
Phosphorus (TDP) in the upper surface sediment
before and after low tide at St.()~@4.

(mgl™")
T8 St. DOC TDN TDP
® 5.21 1.34 0.33
@ 12.82 3.05 0.58
® 13.96 4.45 0.35
® 14.53 5.49 0.27
@ 7.00 3.63 1.47
- 7.42 247 0.26
® 7.02 3.23 0.22
8.37 2.97 0.51
) 8.57 3.43 0.22
® 8.29 261 0.40
® 7.91 3.15 0.27
) 9.63 3.92 0.58
® 6.70 1.26 0.26
@ 8.22 2.45 0.54
® 4.72 1.07 0.28
® 5.00 1.77 0.29
@ 6.73 2.63 0.43
& 5.93 1.67 0.23
® 6.65 1.37 0.31
5.34 1.70 0.49
() 11.76 1.46 0.31
® 5.41 1.95 0.60
® 6.30 1.96 0.37
D) 6.34 2.50 0.54
A & IS 72 (B - ZHIK, 2000),

VMR TE ol bE RN
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BiAEET AL, FEMOEGIETEE - MEEE T
WA CTAR ST 2720 TEICERLLTWD EI3E R
Qe EEEELE, i, MM, EAEMLR S, EmRR
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1994 45 |2 HREE L 72 St @~ G 0 i A B 53 0 Jic 3,
ZERVPZFOWC/NERSIIR L. KERBDOALD
C/NILIilH 4 ~ TRETH L5, EoMSIZBVTY
WU ETH-722 s, REOHERYIZ &
nae#Ez Hhiz.
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EERRIBK R OIEEREE R B L VA REA T2 F O Eh & A B & A 7R TE O LR O 2

F4 O EEREOZOOT 4 )a, b, c 5L EE

Table4 Components of chlorophyll-a,b and ¢ of benthic algae.

(mgm™®)
St. Total Chl. Chl-a Chl-b Chl-¢
® 27.5 20.7 (75.3%) 1.7 (6.2%) 5.1 (18.5%)
@ 29.0 23.1 (79.6%) 1.5 (5.2%) 4.4 (15.2%)
® 56. 2 42.7 (76.0%) 3.5 (6.2%) 10.0 (17.8%)

1994 4F | IR L 2SR M 2 7 a T 7 4 ba, b, c D & EIE %R,
Concentrations and ratio of chlorophyll-a,b, and ¢ of benthic algae collected in

1994.

REELHEHREN

20004F |ZHREE L 22 IR RO BIfF = 2 512K L 72,
F72, FEROHFEZE6ITIRL.

St@E8 A b % < 036g Chl-am™®TdH - 7:. 5
510 H D61 % F35§ 5 £ 023g Chl-am > TdH - 7-.
F72, St@IES AN D % < 019g Chl-am™ T - 7z.
7H,8H,10 A® 3% F$ % & 012g Chl-am ™ TH -
7z.

2000 4F (ZHRSE L 72 AR O LA LS E 2 6 12K L
72 St@®IFS5HSH ETHSIHICKRE L, Fh 232
29mg O,mg Chl-am™®3h' TH 1, 8 H29 H 12120.2mg O,
mg Chl-am™3h™ & | b > 72, St@IF7H 31 H 12
6.1mg O,mg Chl-am*3h™ Lk b &\ iz~ L, 10 H 26
H7%1.1mg O,mg Chl-am ™ 3h™ THR/MEZ R L7 2D
FAEBIEMEL, BFEELS W HIEESR L, BEE

WY WEXEES S WETH o 72, TH3LH, 8H29
5t.® St. @
05 05
04 04 b
« 03 ~ 03
E E
5 &
= o2 " 02
AN o1t
00 00
55 6/4 2 /3N 8/29 10/26 ¥ 8/29 1026
20005 20004

5. JEA B
20004E12 81T 5 St L St DDA REHB G E X Y.

Figh Standing crop of benthic algae.
The standing crop of benthic algae at St.® and St.® in
2000.

#5. KEEHOKRE, &R BIUC/NiI
Table.5 Carbon, Nitrogen and C/N ratio of benthic algae.

St. C (mgm?) N (mgm™?) C/N

) 1610 £ 489 131 = 63 13.3 £ 2.5
@ 1570 £ 641 139 £ 63 11.5 = 0.6
® 3780 £ 2320 422 + 299 10.4 £ 2.3

1994 4F | ZHREE L 2 IRAR IR B T o kB, EERPZEOHC/NE
IR
Carbon, nitrogen and C/N ratio of benthic algae collected in
1994.

H, 10 26 HOF¥H DG % 28 i CHEL L TA D &
St. @ 1& 3.13mg O,mg Chl-am ™ 3h™, St.® (& 1.35mg O,
mg Chl-am™3h™ &7 1), St@IZSt.@D 2R/ LL ik
W72 &hb, StOHEEDOE VKA EFH DI
LCTWwzeBbns., UL, EERIEVIEFTO-D]
PO TEZWEMIEE LS <, IEEOKR S 0XH
BOBEABRENPZHFELTVRLIOTE R EEZS
nr.

FrEEEEDILE

KRR CTHRE L REREICOWT, L2
HAOEGTRLE (B7). BEEEIZ72%, B
14%, FREFIZ14%THY, HERSNIEEIZIZIZS
THEEETH - 72, AikD19944FE0 7 an 7 1 )ba, b,
I DA H T IEICAER L T 5O BT
ThbHEHESNTBY, ZOMENLELSRTLHE
O TR EEE CH L E DR S L7z

HEDEE

7€ - FHEORER, ARATE S N-HR I 16
Thol:. WRINIELEEOMME G2 KR
L7z, &7, FEEOBFHEZNTIIRL 7.
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6. PAHO AN & H 5=

Table.6 Sunshine hours and solar irradiance in observation day.

ELEE A IRIRERT (h) 2R B HHE M]/m?)
2000 4£5 A 5 H 12.0 26. 58
20004:6 H 4 H 7.9 20. 85
200047 H 2 H 12.2 26. 88
2000 4£ 7 A 31 H 6.1 18. 60
2000 4F:8 H 29 H 1.1 22.03
2000 4F 10 H 26 H 1.0 8.43

HEgEER, @KHH=E DI—HOAFHMEZ RT.

LT OHP L0 R BT 4R (3521004, B
FE136 FES7.9%r, HEE51.1m).

Value of sunshine hours and solar irradiance are total of the day.
Data from HP of the Meteorological Agency, the observation
spot in Nagoya (35° 10.0' North Latitude, 136° 57.9' East
Longitude, 51.1m above sea level).

£7. WML RAEEHOME N O B BLE A
Table.7 Type ratio of benthic algae observed.

class (%)
Bacillariophyceae 97. 2
Cyanophyceae 1.4
Chlorophyceae 1.4

St OTHRE L -4 sE ) (B,
BEVEAR, SRR 2 ORT
Class (Bacillariophyceae, Cyanophyceae,

and Chlorophyceae) ratio of benthic algae
at St.(D.

#8 HEHoOI MBI —E

Table.8 List of Bacillariophyceae mainly observed.

Species taxonomic name ratio (%) Living Ecology
forms
Gyrosigma fasciola 35.6 b B~M
Achnanthes sp. 22.2 - -
Amphora sp. 17.8 a M
Naviculaceae (others) 5.6 b B~F
Entomoneis alata 5.6 b B
others 13.2 - -

a fIAETEDEER, b BAMEOBEE, M g, B 5KE, F kK
a: attached algae; b: benthic algae; M: marine species; B: brackish
water species; F: fresh water species

FEIHIZ DT, Gyrosigma fasciola 73356 % & %
b4 { Bl L, Achnanthes sp.73222% & R\ 72, &
5 2, Amphora sp. 7% 17.8%, Naviculaceae (others)
& Entomoneis alata 78 © 1L € 1L.56% T d o 72. £
O, 5% LT O 10 A D TI32% 15 5 7.

JEJEMIBE K DEAFREE R B X A RE AT S R O E) & A b A 2 ERTTE O EALie ) Dt E

st® St@
70 70
60 60
50 - 50
T <
s N
£ 40 £ 40
S ]
: 5
=
(&}
w 30 &30
£ <
& )
o =
2 20 E 20
10 10
00
7/31 8/29 10/26 5/5 6/4 72 7/31  8/29  10/26
20004 20004

BU6. A OGE RIS
2000412 BT ASLOESL@ & DA FHEE B E 2 /R
Fig6 Photosynthetic activity of benthic algae.
Photosynthetic activity of benthic algae at St.3) and St.@
in 2000.

Gyrosigma fasciola Entomoneis alata

Amphora sp. Naviculaceae (others)

7. BERTTE TR O N7z F e B
Fig.7 Diatoms of Fujimae Tidal Flat.

Amphora sp. (3 AEETHIRICZELT 2 TH L. £
72, Achnanthes sp. % 5 3FEIZW I b yEAKIRD L <
TS CEE T AT, EEREENETHL Z L
5, EFRMNICHEMTEICELL TWAEHLEEZONS.
AARIE 2 (1996) OFFFETIE, FEHEIZRSNT
WV 72\ AS, Amphiprora sp., Pleurosigma salinarum,
Navicula sp. D 3TEDKER G % Ho 7z L wEEI N TV 5.
Z D 3FED 9 b Pleurosigma salinarum (EAEVE, 5K H
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SUEEICAER) L IE RS, RFEETHEONT
Wh, F, HHEBEHEMES - AhEN (1998) 13,
FAROKAFEBEOTED ) HESE CFHR6FESH) O
RAECIBSHEEI G ON L RRTBY, FEME LT
Navicula sp.73362%, PENNALES (EfEABHOTLIRE)
W3224% LR RT B FEFERERL O HEBUTEE L s, il
BizowTix, FEEoARHFHAED HBmEY (154) &
L COBEE R o7z, BEHIE, TEOEY
SRREE MR 5 —RAEEEHE L L TOXREZH-o T2
ehs, BEOEBIEREEET LI LIEETHL
LHbIA.

5. HLEENDHRE
22 TIE, THBME 238ha & v CHfEE L 72,

ELRBICL 2 REETEDHT

TEOEAEEIZ, KEDTH A RH =D EEHY
ZEEL, FNOEABYIEAEHEZMEL TS
EDLTEICERT Ao EWEE L CoRE 24 5
TWwWh, /o, KAEBRBII-REEETHLI ENDS,
FEELFIHAL TOUERIZL VKT OREXEET S S
ENHBENT WS,

BRI O EAREOBA =X, SURIEZA (1996) @
W22 T97~263mg Chl-am™“ L L s nTHB Y, F 7o,
2000 4F O 4L TI3BAFE )5 120~230mg Chl-am™®, #izk
P19 1.04~456g O, m P day ' L HE STV 5,
FFEIC DWW TIE, 20004E 2BV CIFERASERTH D
(i, $£4), ARERICBWCHEESTME Fil, #
7)) EREEDTEEE b o TWah o2 25, 20004F
LR R T, A EENEE T S K E
BEHETAIEE LT

2000FEDFERE AW CHAERE 2 LFYE L) kE
BET 2L 039~171gCm day ' SN2, 2Ol
%012, TR ZEM (0~ 5em) D RFEERZET 5 &,
928~4,069kg (238ha) ' day ' 738 & L7z,

KE (0~ 5cm) FERKDRE - ERFELENDHTE
TWHITRICB T 2 KEB L UER 0= & i
ZUTFO L) IZERE L.
L9, MR ORERE () &, MTOXTRENS,

W
1-W,

d,

W& AKE dSEEROMRBEE > Rd. d, &
Masuzawa (1987) LV, 265%fCA L7,

RFFFEIC BV TO~ Semll BT 5 27K E120.307 = 0.048
(n=36) ELNTVED, W.=030LF5E, ¢
=054 355 N7z,

% (238ha) @1 H 470 O rF A =DHE Mk
1, Bl O St@~WTH S h - EFEARFE (DOC)
SEF 72 ) o AR DY (-264mgl”!) W T,
[264gm™ (3h)'x T & M & (238x10'm*) x i &
(0.05m) | x { B B= (054)  x { (4h+3h) 1 H ® T i#l
R 4BERT L x 211 HoT#n%) = 452kg C (238ha)
day' & % o7z,

512, miko L By EAEE (FEEI (0~ 5cm))
D i F [ 58 & 7 928~4,069kg (238ha) 'day ' & HEE &
722l s, REORHAE 452kg C (238ha) 'day ' T
(2, FEBCERT TR O EWEE, S RE SN D KEDOK
11~49% IZHH LT 2 LI 2 A L T b LHEE S
7.

ZEOWLEIZIOWVWTIX, &EFESEHE (TDN) 3
B 72 ) oA EOFE (-150mgl™) 2 H W TH
257kg N(238ha) 'day ' & 7 > 7z.

SO, INLORFELEFRO—HY ) oA EIL,
ANEHR—ANY720 - —AH0 I s rFELEZS
AL T 2RI DMNGFIAHE T 202 e L. RET
IRBEARFHAL O 2 EY (Fihixs, 2008) o—H - —
ANB7-0&@EF1lg, wkFR27gxHTHENT L L, &
FIZOWTH 20800 g, EEFIZDWTILH 23300 A%
DEALEEN ZERI TS HE LT b RS s,

b=
W+

BETEL DR

B (1991) &, WiEofFEY s L TCODD
BREIZOWT, AFTIR1EWH 72 32mgl’ @ COD
R EATRAMKIZ /4 ~ 1/512H25F % 08mgL ' 25k 2
ENTHM L, EFTIE3 ~ 4mgL ' A 70~80% s &
N5 EBRRTVE, CODZREHRHELIH D720 12H
HY 5L, BWEOTETIFAZTETIZ06meL Ak S,
HETIE1I0mgL ' BEshs eEzoN5. RBED
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BBIEDD, WEOTE LY ROV EH
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BN B 72 o TUE, BHILFERFE LR BB 7R
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