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-1 B 2 KA TTESHEREN & BB 2R L THRIOER L Jun T (/b a
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Date Constituent Site Tide
(pg/l) low high oW high low
Sep. 2526, 2000 DTN inside 138 57 74 62 175
outside 106 60 51 41 184
PN inside 90 109 88 125 109
outside 99 113 105 144 120
Chl a inside 4.6 7.9 6.6 8.5 5.8
outside 6.7 10.0 7.9 8.1 7.0
Sep. 2021, 2001 DIN inside 353 309 370 280 307
outside 299 322 296 266 263
PN inside 40 34 42 24 27
outside 39 28 37 24 32
Chl a inside 2.3 2.3 3.1 2.4 2.5
outside 2.2 2.3 2.7 2.3 2.5 .
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F—2 20014E10/8 29-30 H DR 2 R A LFRBEHMERENICHIT 3 HBEROT A3 & 42 ) 0BREE™

Scientific name Japanese name Height from Low Water Level (m)
-4,0~-3.1-3.0~-2.1-2.0~-1.1-1.0~-0.1 0~0.9 1.0~1.9

Ulva spp. ** Aosa 1006 834 1632 645 312 140

Gracilaria vermiculophylla Ogonori 801 737 179 49 0 0

* MEROBM: ¢ BE/M
*x {/Iva spp. : Ulva perutusa~+Ulva fasciata-+Ulva sp.

DTN(kg/day) DTN(kg/day)

Temporal change Temporal change

Advection

Advection

Diffusion

PN(kg/day) PN(kg/day)
. Advection Temporal change
Advection Temporal change
D » g Diffusion
[Lo0s |>f, . ; TN(kg/day) *(-6.97mglmerh)
11.4mg/m?/h|
TN(kgIday) o) ) Advection

Advection Temporal change

Chl a (g/day) *(-29.6mg/m2/h)
*(40.3mg/m?/h) Advection

Chl a (g/day)
Advection Temporal change

s

Diffusion *(0.07mg/m?/h)

*(0.487mg/m?/h)

E-3 200049H 25-26 H DFRAT 2 R A T TBH#ER BE-4 20014E9720-21 H DR 2 KA L FIRRMER

BBITIERE 707 4 VX (RFOHF BRI BBEHRL7an 7 4 VK (RFOFE
AN DRI EALE R - R BT ) O E MAOBETEMEN - R DY OB E:
FEEREEZRT) FEERETRT)

BNYEE & B L CTERBENOFPBERRERR  1.07kg/day, 4.54kg/dayDiEkt oz, ZDX>
BEBZEROBVWVERASSSLOD, 7o 7 40 1T, 20005£98 L 2001459 8 DERNFKITH L 2vRE
a BFEEE CIEEALYERR bR o7z, Eiz, WD b,
R THROBREIIOVWTIE, ERENOER
EBRES - RARERBRESHERL Y LTHRC Q) BSEXORER
BEhot., —F, rear e BEEIFHICLS 20014E10 8 DT RERFOBESERETH DL T74Y
BORIZE A ERLEPENSTZ. iA=L VOBRERELHBEEINICERL TE-21C
BRLI7uo T e WXOHERKREZE-3, 4 Y. T AV RITHE ST 20> H-4nD £ T
TRT. 2B, BHERBOKERIL, 2000E1F OHBICHEL, Hi2-1. IntlE TORER 834~
5600m* (70m x 80m) & L7=7%, 20014E\T/2 B L 1632gwet/m* & E&holz. ZhizLTAI/ Uik
BOEFBILTOREED R ECLVITRVRAICE  HEEHTHMUEICIIHEREY S, 4nE TrIg
B L 727264000 (80m x 80m) B LL7z. B0b FERETIBCLENWEEENEN L. 749
ryuan 7 4 /va 1320004298 - 2001498 & £65.6g/ ATV OSHBMELETSE, TAVEDS
day £ 10.8g/dayDAEL TH -T2 &M bnd. —JF, DBEFTHLHBETERZ B¥bbs. £k, BEL
ZERIZOWVWTIE20004F98 DRFREHRER, BEE BDRCEVECOREOTEHERERT, T4 VHEN
ER, BERIZTZNIFNS. 86ke/day, 1.53kg/day, BB OF KK T805gwet/n’, BRERDOEFNT
5. 3%kg/dayDAERR, —J520014E9 A 133. 47 kg/day, TT4gwet/n’, Ei=A =/ VIZEE LKL T428g
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#—3 NRELSHOHBRE

Date No. of No. of Wet weight Predominant organisms and
species individuals Total Polychaeta Crustacea Mollusca its number of individuals
/0. 045w’ n/o’ g/n’ g/’ glgz o/m’ n/u’
Sep. 2000 1.9 810 8.5 8.5 tr. — Neanthes succinea : 586
(Asinagagokai) **
Paraprionospio sp. Type A:120
(Yotubanesupio Type A)
Cirriformia tentaculata : 21
(Mizuhikigokai)
Sep. 2001 7.3 4117 313 22.6 14.0 272 Musculus senhausia : 1064 -
(Hototogisugai)

Paraprionospio sp. Type A :972
(Yotubanesupio Type A)

Neanthes succinea : 835
(Asinagagokai)

* Bx OBAITI6E ADEBE T Ran T3
o EHENA

B4 FHR-ETELEA2RALTRRUEEBRBOERI LV

VA -V T & X))
Location Date DTN PN N Chl. a
- mg/m°/h
Issiki tidal flatV June 1994 3.34 -4.2 0.8 ~0.65
. October 1994 31 8.8 39.8 1.24
Artificial tidal flat of September 2000 28.7 11.4 36.7 0.47
the Hannan Second District September 2001 -22.6 -7.0 ~29. 6 0. 07

* BOBLAKT»LOHBOWNEAE, EOREIIAT COERETT

1) Fil - g8k (1996) h 651/

wet/m’, RROFEKIE T179gwet/m*E 720, B+
BCOERENEN-., ZThHDRESR, 2001410
BAOFEERBNICAMTHTAIELEAI /IO
BEBERITFhFNh5422ke b 2464kg L RE STz,
70k, BEREERERIZTFRRO6EATHERL
ERDZauZ ¢ Va@EIX108298 530. 16-1. 86
ug/g wet, ML <10A300230.24-1.42 ug/g wet
Thot-.

3) MAEERMOBEFR

200049 8 L 20014E9 H /MBI A B O BB
#B-ICRT. 16EADFHE TR L-HBEREE,
B, KBHEBIIENLTH200049A 1. 95/
0.045n°, 810fE#/n’, 8.5g/m*TH YV, 20014E9A iX
7. 3%&/0. 045n°, 4117fH#/n’, 313g/m’Th o7, ¥
7=, 20004E9 8 IXE AL C2,D1 (B~—2b) XIEAYD
ThHY, EMOBEAOHBREDOFRE N NEEZE
Hicl-oTEDLNRTWEDIZH LT, 2001494
NS BB EEHN22. 6g/n’, NEBPHESEE
2514, 0g/m’, € LT RIBEEMN272¢/mITHML
o, DL 522001498 REEMNICRETMI L
BLEX, Zhid b bFAYA (198 5g/m%) =R
7YY (73.8¢/0) i YO K EOHBICERE L.
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REL LU T20015FE98 3 —HADRBRICKHEENRH -
. 2B, BEENLGRA L, BREDREOF M
XRHA (1064 FE/m") & I3V NRRIEFARI(972
/), £ L CRBHBYBREDOT > FHIANA
(835f@ & /m’) AL L.

5. #8W

AALTEREHERBOBREICBITA2EROAR
BERBEER Ry 7 AETFARLRMTS L, BRY
BD20008E98 BRI THREFEREROREREE
#FA L $123.9kg/day & 1. Skg/dayDERR &2 D, =
FNFRENOGHHINTNE I Liibhrot. L
ML, 20019 CIIBHFERERLBRABERN
FhFEh3. 5kg/day & 1. tkg/dayDiEELiIZELL, B
BOZBIZH> TATTFERESKEBEEORIZRS
TENRRE AN, 20004E98 O FEIK N HEH
(source) & oD%, BHERBOERN G4
ALPEBLTELT, KPEROBCICHEET S
E£BHCHEEORGEES A TRIP-2I LI
—EHTB3LEILND. £, REZEALTER



WERBIIZO/4OEHEPEELIB CERENT
W57, BERBABAPICESENIBEEERSE
ARPIZBHLAEEZ LKL FERT 3 EERHS. —
¥, 20019 A KB FERERVCEREERSHEHEL
(sink) &2 >72D1X, FFFORRICE iz o TR
BEASHBEMT DL L b, BRENEEGRE
FROLOICRY, BAPELRBELIBDE,ILE
HUZERREZBERRRYRAAFLZ LIC—BT 50
EEx LR, Bz, ATERIZIIT 520014104
DT AL AT ) ORFERITIBES422kg & 2464
kgL, F7-, 20014E98 DFBRIZBIT 3 =&K&

AEOBFRITBEIT4gIIHMML TV =, X5,

2001FT A LA THRERBOB LENSHTEHICL
FCOERCHBAFOBREERERBELEY
B, TEIRZLGIZTOPEOBHAFICRIELL S
25, FOELEANENICLE->TEDLN, EHR
BEiX7. 1mg/1&, #7K (681 pg/1) I~ THI0EE
BRETHo= (KF, RKBR) . ThbDZLiE
RBALGEEE EA~DT v EoTREROBRHNR
o TWeZ N ELBHEISITERL TV
BRI S.
SEOBRAITHELN-HMERB COEROLER
cHEEREFBEMEHEE LRS-V IcBEL
T, ZaRORROLIXATETCH—BTFBLL
BL-(®-4). RH05H2000E98 DIREEALFB
BHIEBRIB COFBEHNOERINKIL19945E108 o —
EFROTAVEFBROERMESHY, HLIFWZ L
Bhhd. —BTETILI9944E6 8 I3 EH T0. 86
mgN/m*/hDEERCho-b DA, FEI0AIZIX
39. 84mgN/m*/hOERRIZEIL L TEY, ZhizHon
TIT19944E8 R IC KRR ERMBREL, 7H IR

EOLBEREVBKEBIZAVELETZDHEENTWVS,

Sz, ELARIR L —ETFETI9844ETHIXE
HFRREBERINT. dng/0’/hDERThHhoT=DIZR LT
199446 A 113. 3ng/m/hDAER & 2 o7- = LIZBAL
T, 19846 A ICBEBIZOM LT APRT<ER
E DB 19946 8121, TR ENI% L O%RBE
KELP LTI ERBRTADTHES LBEL
T3, -
RE2EATTREMERSE CHLEFBRERN
kL2 ->7=20014E9 A RV RIEI0A 1IX 7 A48
(Ulva perutusa, Ulva fasciata, Ulva sp.) &A=
J UBENRENTITg wet/m® (3. 3gN/m®) & 365¢ wet/
o’ (1. 8gN/w’) DAEREE CHFH L. TAHYVEOHF
BT BAERIZOVWTE, BaR—GBFEOTF
7 AYTCT1%,, FiNorth Carolinai TiTbh -
ERT, Ulva sp. NEBEHEBEEN—X TH6. 5%0
RAEREE CHIE TS Z L RBEINA TS,
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REBEEZEALITERBERBEOT A HELLT
TITAHELT, KRBE7FT7AVDOANESE
CERBE (87.9%&31meN/g dry) ¢ AEEHET
EDG, KALFERHERBCOIAHEZYDT
AVICLZ2ERBEERFRET D L 1. 42kg/day &
25, —KF, A/ Y IzHonTitu-Fico3 7%
OB KA R EE 4 naxdl0.07/day Th o & X
RTEYT, ChEEXERBCER - S LA
VDK ERLERBE (84.8%L 40mgN/g dry)
EPOCEDOEFBEERIXL 09kgN/day L RE AN,
IDTHFYEEAT) VE2/bERIBOEREE
BiIR Y 7 RETANOROI-BHEERERONE
B (3. 4TkeN/day) DT2%ITHEY L=, BREERED
DVIRENITGEVWEEZERLTWA 20, RO
ZREEELZOPBAFML TV A1 banizng
DD, ZOZEIFIEREDOHRBIRBNI2ERED
ALFBEBIIBWTHENES L-BS, BXRER
HRETHEREORBOKRKEW LA HRERIES.
—%, FRECHEAMORENEROBRICKE
RERERE-TIENBONTEY, EEOHETE
B T8 TIIBSMEBEIC & 542 (ca. 8. OmgN/m*/h)
DINEBWARPOERVAEINTZ LD THo=Z LN
BEINTVB®, 7277, 2004E10B 2R 2 KA
IFRAMEBRBOF THE» OB L IZ,hITTDE
ERACHBDZERL, |E» G20/ CORM
REDI/no7 v BEZRELEY, TOEY
fE130.7720.53 u g/g wet LB o7, ZDEIRE
BRHEA)INOFRCHABRMFRO NI
NTENZ LD, ZOBRNHOETFRIROZERNK
2B 3 ELABMBRORII LROBRAFBIZK
REENEDD L HBEINS.

RiZ, MEEEASHICL 5 EEBREEREEER
FRET 3. 2000698 0RE 2 EATTRE#1E
BRBIBITAHEESEBWIL, S ¥ YLLET
YU C, REBMIIZO2BUAHB Lo,
T DIED, BRECRTFHIHA, PBETI
FonsZLhsNERNICELSSYME LTHBELE.
INHDSL, R PXRMALTH Y IIRBYHA
ETHY, TorAInA L Fur X hTiiRkBgH
BYRETHIZLBALATWEY . B, 3V
RER R FARR Psudopol ydralm DB B BED S
FEOLMUBE L TR, BEEMHIZRELRVWIE,M
LIZITHEBEANEZZEEOR T2 RBHRNA
FLRAR LK., ¥z, FHESIRS VW THHBE T
FILIaZECH- 2 N LRBICHBRDRE
ELTHRY R 7. BBYREBIVEBHERYA
E OB B - BATRFAIY /- 0 0BFRERRZITARL
PoRHINS.



Nfd =B- (P/B) -C/ T/ 365 (2)
I, Nfd: BSIC X 2 BRBEGHEE (gN/n’/
day), B: BLFE&(g/n), P: £ER(g/v), P/B:[H
GR, C. BEENLERSE~OTHMSE (Con-
version factor), T: fEEHR#ZIER (WEE/HH
&) ¢ha.

HEWC Y7o TIE, Ak FERYA, TFHT
BA, Fus¥ A ORREEYENE»SEIE
#0.0019, 0.023, 0.020: L, 7H VoW Ti
0.0045 Z 7=, ¥/, F XXV A DP/BE
BECA A/ BO_BATHLRRBELF ¥4
HA D3 169 %, THY LHEFBHRFIZOV TR
K" 2 b N - P ItESEEhEh2.5
3.0V, &bi, TH Y LHEREYAEEOMH
BHEBRDIRITIXO. 15472 FHL, T M FFRYAIZ
DVWTREREL® BRIREBO LT VA T4 (HE8E
DERENOLHEL 0. 268 AV 7.

2.(2) X V20019 DK b b XERHALRTH Y A2
CORBYREIC L D> ERBHIFEEII27. TugN/w’/
daylREBEN. FAFRAHARTH Y DK -
AP EZ0.55" L35 &, 12. 5mgN/m’/daydS ]
L&, 15. 2mgN/m*/daySEAMIzHHENR B Z &iZ
2%, —F, ZEBEER22 6g/n’ L FREBBE
B14. 0g/w’r b, REHEBRYAEIC L HEHEREIT
R K (2) 5543, 8mgN/m*/day L RE XD, #
BHEMAEEIIBERBICHR L - A8Y, BRY
ARERC L THHENEHLBHER L L L HICHMR
YRBIZARTHAFHEREFLLVERTHILER
bhad. FE* IfFEREREORE/ 7T 4
Nalb B R, FOMEE3BIEHELTRY, o
ELRAE2EAITRAMERBOTEY I o 7 4
NafRE0. TTue/g weth b, [TEFREERDKREIX
25.9ugC/g wet LHEE ENB. Zh%Redfieldit
(C:N=5.68:1, EEM) AV THEFERERROZE
RIZEMT B L4.56ugN/g wetl 2 5. —F, 2001
F6A T RRIER CHEELBEYER (0-2c0fF)
DERBEZSNLILL S, TOEHEII2 e
N/g wet (450 pgN/g dry) Th o7, FEL™ IXK
BREOHHBRE CHEELEBYOLERBEL6—9
AT THE, FOMEIX0.92-1. 30mgN/g wet
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NITROGEN BUDGET AT THE ARTIFICIAL TIDAL FLAT CONSTRUCTED
WITH THE DREDGED SEDIMENT — ON THE EXPERIMENTAL TIDAL
FLAT OF HANNAN SECOND DISTRICT IN OSAKA BAY — »

Susumu YAMOCH]I, Hirotaka MIYAMOTO and Toru ONISHI

Budgets of nitrogen and chlorophyll a, along with macrobenthic fauna were studied in September 2000 and
September 2001 at the experimental tidal flat of Hannan Second District, Osaka Bay. The net exchange of nitrogen -
markedly changed between 2000 and 2001. In September 2000 only five months afier its construction, particulate
nitrogen, dissolved total nitrogen and total nitrogen were released from the artificial tida! flat to the adjacent waters
at a rate of 1.53, 3.86 and 5.39 kgN/day, respectively.In contrast, it functioned as a site of sink for nitrogen in
relation to the growth of seaweeds and benthic animals in September 2001. As a result, nitrogen uptake by the
dominant species of seaweeds attained 2.51 kgN/day which accounted for 72% of the total nitrogen fixed at the
artificial tidal flat within one day. This suggests that seaweeds play an important role in the circulation of
nitrogenous nutrients at the early stage of the artificial tidal flat of Hannan Second District, Osaka Bay.



