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Seasonal Variation of Inorganic Phosphorus in Funka Bay
and the Factors Influencing the Variation

Mitsuru Yanapa*, Yoshiaki Marra* and Shigeru Fukase*

Abstract

The vertical distribution and the seasonal variation of phosphate-phosphorus
were examined at 33 stations in Funka Bay throughout the year using R/V
Ushio Maru.

During the winter, it was found that the concentration of phosphate-
phosphorus had a comparatively high value and & vertically homogeneous pattern.
In the spring, the concentration of phosphate-phosphorus at the upper layer (from
surface to 40 m depth) markedly decreased as the spring phytoplankton blooms.
On the contrary, the concetration of phosphate-phosphorus at the lower layer
(from 50 m to 90 m depth) tended to increase gradually after spring. The
low concentration of phosphate-phosphorus at the upper layer was maintained
until the period when the Tsugaru warm waters flowed into the bay. During the
autumn on to winter, the concentration of phosphate-phosphorus in the bay
increased by vertical convection.

The remarkable changes of phosphate-phosphorus for the vertical distribution
and seasonal variation in the bay are decided by the following factors, 1) the
inflow of two major water masses, that is, one is formed by the Oyashio Waters

' which flow into the bay in early spring, the other is by the Tsugaru warm waters

! which flow into the bay in late summer, 2) the uptake of phosphate-phosphorus by
the phytoplankton blooms and the regeneration of phosphate-phosphorus by the
decomposition of organic matter, and 3) the supply of phosphate-phosphorus from
the bottom sediment.
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Fig. 1. Location of sampling stations in the Funka Bay.
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Fig. 2 Variations in vertical distribution of phosphate-phosphorus (ug at/l) at the
observational stations in Funka Bay, 1974.
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Fig. 4 Variations in vertical distributions of temperature and salinity at station 30, 1974.
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Fig. 5 Vertical sections of phosphate-phosphorus and salinity in Funksa Bay in February,
1974.
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Fig. 6 Relation between the concentration of phosphate-phosphorus and apparent
oxygen utilization of different water masses in February, 1974.
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Fig. 7 Relation between the concentration of phosphate-phosphorus and apparent oxygen
utilization during July to October, 1974.
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Fig. 8 Seasonal changes on the standing stocks and the preserved phosphorus in Funka
Bay, 1974.
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Fig. 9 Vertical sections of phosphate-phosphorus and salinity in Funka Bay in September,
1974.
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Fig. 10 Seasonal changes on total amount of apparent oxygen production and standing
stocks of phosphate-phosphorus in surface water (0-30 m) of Funka Bay, 1974.
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Fig. 11 Seasonal changes on oxygen saturation (A) and pﬁosphate-P(B) in bottom water
at station 23, 1974.
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Fig. 12 Relation between phosphate-P and apparent oxygen utilization in the core of
typical water mass (S=33.4-33.5%) in Funka Bay during spring, 1974.
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Fig. 13 Relation between phosphate-P and apparent oxygen utilization in bottom water
(8=33.4-33.5%,) in Funka Bay during summer, 1974.
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Table 1. Variation in seasonal changes on the atomic ratio
of oxygen and phosphorus calculated from A.0.U.
and concentration of phosphate-phosphorus.

P: O
Month atomic ratio r
Feb. 33. 0% << 1:—195 0.85
May 33.0—33. 6% 1:—189 0. 93
July 33.0—33. 6% 1:—194 0.98
Sept. 33.0—33. 6% 1:—177 0.98
Nov. 33. 6% << 1:—1566 0.93

PO,-P BEALNS,

# ]

RFEDEPID PO-P PEEM 0, 7~1.9pg-at/l T H, HEMIZIIH—ThHT-OHL, EF
DFE T PO~P WE I, 0,2pg-at/l UTOEZRL, ERT PO~P OEH (2.0peg/l DI L) HPFED
thiz, TERICERET2 POPRER RO IZESR, 3 BitEKiE», 10 Bick/MEEZTRL, &
HAGICE LV PO-P REDRESTED b hiz,

BRIl 3 POP BIFED FAEBLic P8 e 52 5ERE LT, FHRKES L OBREREKRD
HA, EBCITsbhs EmAES IO TEBTHION I ERMSENEAL LI, 351, EEOD
EBTELVCEFEMMES ITLDNTO 3 L EX RSN, COFEBMIBC S > THEIN
POP DEEROTLRBERHATIC EBEA LN, 12, TRICKY 3 FHEMIHFRD PO-P
OFARLBEOWE R ORR L b, #EMH» 5 D POP OEMBEELERFE SO 5 5 T EH#
ﬁqg nf:o

E | 23

COWERFTLdiehHich, KBIESRCET 5 EROFIH L 6 FChRL BIERV VIR
PEEPBSCHEERLE T, 37, REEBRCHEBI2BD Y U5 LU sARKBE—RIICEL
BHOBEERL 7. FRRO—PIUHFEHENE [HLHEROERR &M EOEE L O HE
YEFCBES 5 BF9E ] BREERRE, JINBREGRIC L -T2,

X S

1) B@EEws (1934). HUKWTERBIRE . BHEER 6, 200-230. HEERSE.

2) ApEE - ié)(%% (1970). mEABOBREBIOHR L. BAORERL. bAKERR 20,
303-312.

3) A4WE (1971a). ®E: IL mEEWA - B8 T 5 KkORE. [ 22, 58-66.

4) ARG - RS - SER - ABsE (1971b). Lk UL JRK0 WA - WEHO®E
W. % 22, 129-142.

5) KA - KESRE - FHENRE - ABEE (1971c). AL IV. BERWKO WA - #HHO
WA - WEBMOWR. Ak 22, 221-230.

6) Strickland, J.D.H. and Parsons, T.R. (1968). A practical handbook of seawater
analysis. 311 p, Fisheries Research Board of Canada, Ottawa.

7) AKFMB (1976). BUKBOKAIE : EBKOWE - WH. B 50 HERALEE AR AERLE
LR, p- 81

— 170 —



BHL: WKECET3ER) v ORFERILL ZOFILKP RS X 5 BR

8) ckmEmE - ®E W - AREX (1975). wokwoww VI f@eikE )l FRUO0ER). mi
50 4R B RIFEZSEFASHEER S, p. 139

9) Redfield, A.C., Ketchum, B.H. and Richards, F.A. (1963). The infiuence of organisms
on the composition of sea-water. p. 26-77. In Hill, M.N. (ed), The sea. 2nd Ed.
554 p. John Wiley & Sons, New York.

10) EE 5 - OREEE - MABEE - MA X (1976). sKORRWICET 5 5E I MRkD
FREBE > HRWABICOWT, W49 F A AEESERRFARBMET L, p. 162.

— 171 —



	0160.tif
	0161.tif
	0162.tif
	0163.tif
	0164.tif
	0165.tif
	0166.tif
	0167.tif
	0168.tif
	0169.tif
	0170.tif
	0171.tif

