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Abstract : Nutrient concentrations were investigated from 1994 to 1998 in Tokyo Bay and
trends in recent ten years of nutrient concentrations were discussed. DIN and PO.P were high
in winter and low in summer, while Si(OH) -Si was low in winter and high in summer. DIN/DIP
(DIP=PO,P) ratio was much higher than 16 in winter and decreased to about 16 in summer,
because desorption of phosphorus from the sediment was active in summer. DSi/DIN
(DSi=Si(0OH)-Si) ratio was lower than 1, which is an average Si/N ratio of diatoms, in winter
and higher in summer. Thus, the reason why diatoms are recessive in summer and dominant in
winter is due to other factor than Si(OH)-Si concentration. For ten years between 1989 and
1998, DIN and Si(OH) Si concentrations were a little decreased. But DIN concentration is still
high and may not control phytoplankion production. Decrease of DIN concentration was not
explained from the increase of Chl a concentration caused by the increase of solar radiation.
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Fig. 1. Observation stations F3 and F6 in Tokyo Bay.
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Fig. 2. Seasonal variation in vertical distribution of temperature, salinity, sigma-t and Chl a at
station F3 in Tokyo Bay from January 1994 to December 1998. N. D. =No data.
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Seasonal variation in vertical distribution of Temperature, Salinity, Sigma-t and Chl «

at station F6 in Tokyo Bay from January 1994 to December 1998. N. D. =No data.

Fig. 3.



HREBII

F3 T3 1994463, 9 H, 199546 H, 1996 & 8 A
Sta. F6 T3 199446, 9 A, 19951FE5, 6 A, 1996 iF
4, 6, 7, SHICHE O, 1997 HLIBIEE S
5 -ts
EKBOKEBESETINSIT>VWTH~NB &, ]|
ALNGES KO REEZTPT WEEZ LN 5 Sta,
F3OhMKBEEZICEEL, 2 C3EL, HAE
I D ED - 726

Vb & 5 BKIE-ESOESARKM LT, BEELSR
FEREIE A 4 BEELIFE 10 m BLIERIC ﬁméMLoﬁW%

Bl AU EICERL, BABORERKZRFIC
KELHDBHOD, *m%L@05TV?ﬂ@E§@r
KETHI LR B -l, RBEEBEOFEXIA
RTINS T8 o 7208, 1997 FREH 5 1998 ELF
AT TRERNICERMOES MEL, EBLERBO%
ﬁébwb’@ﬁ%ﬁwto

KB Chla BEIE Sta. F3 T2 09-122 £ g/1, Sta.
F6 T2 09572 ug/l DFATEB L1z, BRENREL T
WBEEEL SR (4 H-10) it 3RBETEERIC, BE
BELUFECIER CERBEICE 2EEICS D, BENTE L
ﬂAEﬁ@Fﬂ<m§?é§§(Mﬁ%wﬁa@mﬁﬁ
RICBIEE—Ic A L, ShELId-FH (1988) 78
CMa@@?}ﬁ@%$ﬁtmﬁ%®%@%N5X*9~
IS LT, EFORBIICERBETE LS, &F
i HEREEE © LT —Roamkl 2R Lif~T o
BT EE—ET B, TR (1995) 13 BTl 1986 £ELL
% Chla O VBB BEI LW & O DOREEHIRAEN
WKETFLTVWA EBRRTO S, KK TIE Chl a 25 100
wg/l AHZ 2 IBE AR L /2 DId 1996 4 @ Sta. F3
ZBOAT, ThlATEES Th60ug/IBETHY,
SEEO Chla PHEONBCOERSERE LTk L T
W3 ESDTH5B, BED Chla BEOESMHEIEKIEE I
Rohah, 1997 FRFIANIC 11 ic Chla BES R
BT - 72,

32 REEBEOSHEE

1994 4F 1 A5 1998 4 12 HITA 1 T D Sta. F3 B &
U Sta. F6 1c B % NO-N, NO-N, NH,N, PO, P #
L U Si(OH) -Si D ZHIAE = ZNEF N Fig 4 BX U
Fig. 5 127”9

NOyN (2 Sta. F3 £/E T 3.0-638 M, [EJ&ET 0.09-
35.7 uM, Sta.F6 TIIHBET02-388uM, JEBT1.2-
301 MO TEE L, KB IEEE bic8 Heg4h
DB BRI, I HEA2 TR T S BEE
I8 BAEENC B - T

NO»-N (3 Sta. F3 KB T 06-9.7uM, [EE T 0.02-8.0
«M, Sta. F6 TIZRET03-67uM, [EET04-62
UM ORI TEE L, REEBE H128 H@%¢@*
BRIUEBEICEY, 1 AFEEhLCLFTICEEREC

D, NOs+N &EROEEIEZIR L 72,

B BREEOH I 23

NH,-N (3 Sta. F3 BT 0.7-700u M, EET 0.2~
379uM, Sta.F6 TREET02-325uM, EBT 1.0-
215uM ORTEH L1, KRBT T AEERLICEE
By, 1AEZOLICSEBCKE -, KBTI
Sta. F6 TIIRE LRROZBHEE LR L A, Sta. F3
EETEEZFL L HITEBICOMENGEBICN - 7,

PO.P (3 Sta. F3 XB T 0.1-28 4 M, [EET 05-4.1
uM, Sta. F6 TIREBT003-19uM, EET05-30
uM@ﬁf%ELtoE%Tﬁ6H@%¢®uﬁ%§
12, 12 HEAPOICEBEICKE > Twk, KBTI’
12, 3AERGLCEEREICED, 8 Hxdhulic Eé
FEF BB - 72,

Si(OH)+Si (3 Sta. F3 #ET 1.2-129 ¢ M, ERET 1.1
844 1M, Sta. F6 TIRFET0.7-564uM, EEBT 1.1
-587uM D TEE L, BT 2 AHEHITE (KB
iy, 0HHECROSEE IS -7, Fltk-T
A A5 9 HoEHIC R BER TS &0
Hote, BETE2 AEHILRB L EHCRKBE LG,
T, SHREEBELN >,

WD ETATIRAIZE ST, 1998 4ED 10 B2k
HADADI20, #ET NOSN, PO-P, Si(OH),-Si
DE R THIC Sta. F3BAE Tdh - 72,

Fig. 6 1C 1994 1 A2 5 1998 & 12 Hichir T o
Sta.F3, F612#1F % DIN/DIP it (DIN=NO;N+NO,-
N+NH«N, DIP=PO,P)¥ & ¥ DSi/DIN . (DSi=Si
(OH) ~SDDOEEERT, £HFICH 5 DIN/DIP Lk
PUFHEMY T 5 v 7~ /RO N/P LIV T 16 OfE
ZRT I EBESNTWS (REDFIELD et al., 1963), #
& DIN/ DIP Hi3AZFE A 16 2 K%< EE % &
WEATR L, EEIC 16 fitk OEE R TEASE S N7,
feril, 1995 FOEF NI T VETHEHR L,
JEEf@ @ DIN/DIP iz RIBERE D FHZEE % /R L 7245,
HIERBL DK, FHICKEBO PO-PEEMNERICE
133 EFIT3EE 16 DL MOy ARkEE L 72,

—RE gk 1> DIN/DIP Heds 16 X 0 @& & = 13
W7 vy by DEEICE 5T Y VS, 16 X D{EL
EERERERVTIRERE B AL 2 bR T
3 (BIANZ, AR, 1991 fiZh, 1995), AEFF D&
HicoWTHA &, DIN/DIP Lzl S e s EFD—
AR VT 16 2K &< k- Twiz (Fig. 6), Th
i, WEAETRHEAETICBIT 5 N/P K2 R(1991)
ORETIH 3, SH (19 ORHETIZ 27T &FE<, &
SICHENORY TS5 v o~ vHEFE Y v % REDFIELD
WIS WEIE THRORAAIER, V) vindkicihiBd 5172
¥ (FiE», 1995) & F %2 5 b, EZiC DIN/DIP s
16T DIEERT D, BITEN5B &5 ICERICEERE
LoDERICES ) VORMBHZILDEEL SN B,
UL, DINEEEIHETSH Sta. F3 T5uMBLE,
Sta. F6 T2uM P EEH Y, BAFEMET S &35 <,
DIN ¥ 75 v 7 b v O¥Ri AT 2 2 L1313 &



24

La mer 39, 2001

—~
\:}
£
o
A

Depth (m)

Fig. 4. Seasonal variation in vertical distribution of NO;-N, NO,-N, NH.-N, PO,-P and Si(OH).-Si
at station F3 in Tokyo Bay from January 1994 to December 1998.
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Fig. 5. Seasonal variation in vertical distribution of NOs-N, NO,-N, NH,-N, PO,-P and Si(OH).-Si
at station F6 in Tokyo Bay from January 1994 to December 1998.



26 La mer 39, 2001

0 ¥

—
<

Depth (m)
7S

Depth (m)

J JASONd FMA\I\_/IJ JASONdJ F AMJ JASOND FMAMJ JASONDIJ FMAMJ JASOND
Tk [ /

Depth (m)

o s

Fig. 6. Seasonal variation in vertical distribution of DIN/DIP (DIP=PO,-P) and DSi/DIN
(DSi=Si(0OH).-Si) at station F3 and F6 in Tokyo Bay from January 1994 to December 1998.
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Fig. 7. Yearly variation of surface DIN (a), PO.P (b), Si(OH).Si (c), DIN/DIP (DIP=PO,-P) (d)
and DSi/DIN (DSi=Si(OH).-Si) (e) at station F3 in Tokyo Bay from January 1989 to Decem-
ber 1998. Curve lines denote 12-months running mean during 1989 to 1998. Straight lines de-
note the trends for 1989 t01998 calculated by least-squares method.
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Fig. 8. Yearly variation of surface DIN (a), PO.P (b), Si(OH)Si (c), DIN/DIP (DIP=PO.-P) (d)
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note the trends for 1989 t01998 calculated by least-squares method.
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Straight lines are the trends for 1989 to 1998 calculated by least-squares method.
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