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Seasonal distribution of size-fractionated chlorophyll ain Ago Bay,
central Japan

Atsushi TANIMURA'T, Ayami MUKOUYAMA', Akira ISHIKAWA',
Kazunori TacucH!' and Tadashi IMAr?

Concentrations of size-fractionated chlorophyll a (>20 um, 2-20 um, <2 um) and physicochemical parameters, i.e.
temperature, salinity, ot, transparency and nutrients (DIN, PO,-P and SiO,-Si) were investigated in four different peri-
ods (April, August and November 2000, and January 2001) in Ago Bay, Japan, a renowned pearl oyster aquaculture
ground. Nutrients were low in the entire bay throughout the year. Total chlorophyll a concentration was high (>2.0 mg
m~?) in the mouth of the bay in spring and in the innermost area that includes the shallow tributary bays in summer. In
contrast, chlorophyll a concentration was low in autumn and winter (<2.0 mgm™°) in the entire bay. However, small-
sized phytoplankton (<20 um) was predominant in all cases, i.e. in the entire bay and throughout the year. Thus, al-
though the main size class of plankton found in the bay fits with the prey size usually taken by pearl oysters, their
scarcity within the heavily cultured areas of the innermost and tributary bays suggest that food may not be sufficient, es-
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pecially during the summer when the feeding activity of the oysters reaches a peak.
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Figure 2. Map showing the approximate distribution of pearl
farming grounds in Ago Bay. Shaded areas show the com-
mercial pearl oyster raft-culture grounds.
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Location of sampling stations in Ago Bay.

Table 1. Positions and depths of sampling stations.
Station Latitude (N)  Longitude (E) Depth (m)
1 34°16.25 136°48.45 11.5
2 34°16.36 136°50.34 17.2
3 34°16.87 136°45.19 15.7
4 34°17.22 136°46.20 20.2
5 34°17.12 136°46.83 27.5
6 34°17.19 136°47.42 29.2
7 34°17.10 136°48.41 20.6
8 34°16.86 136°49.02 16.1
9 34°17.69 136°46.70 6.9
10 34°17.98 136°46.31 13.8
11 34°17.51 136°48.07 13.5
12 34°17.82 136°48.94 21.1
13 34°18.52 136°48.71 14
14 34°17.73 136°49.93 9.7
15 34°18.44 136°49.61 8.3
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Figure 3. Vertical sections of temperature (°C), salinity (psu), ot and nutrients (M) in the Ago Bay along the Line
A on 21-23 April in 2000. Broken lines denote the transparency.
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Figure 4. Vertical sections of temperature (°C), salinity (psu), ot and nutrients (4M) in the Ago Bay along the Line
A on 11-12 August in 2000. Broken lines denote the transparency.
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Figure 5. Vertical sections of temperature (°C), salinity (psu), ot and nutrients (4M) in the Ago Bay along the Line
A on 1-3 November in 2000. Broken lines denote the transparency.
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Figure 6. Vertical sections of temperature (°C), salinity (psu), ot and nutrients (4M) in the Ago Bay along the Line
A on 29-31 January in 2001. Broken lines denote the transparency.
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in the Ago Bay along the Line A on 21-23 April in 2000.
Broken lines denote the transparency.
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Vertical sections of the chlorophyll @ concentrations

of the >20 um, 2-20 um and <2 um size fractions (mgm>)

in the Ago Bay along the Line A on 29-31 January in 2001.
Broken lines denote the transparency.
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72, 19824F-70 5 2002 4F-0) 20 - b 7= B HEIEEN D 458
rﬁﬁw% 2 DEHT 25 | §$®%@%iﬁﬂﬁ%ﬁﬁ
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887 )b aigkE &Y A4 XEKDR RS

BEOE 70T agld, BIESEITO AL, B
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X UISBEE T 2R OINF KO EEZ T 52 L 0D
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BB O KN T 5 v 2 b VS SEBIZRA LT
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W E DA RIGD TV — L Z (e 2 28, IEEOK
JE 3R REANORBEIROMB A WIS, Wit7T 7o v EE
WH &5 (McCarthy er al. 1977). U2 L, HEETIIK
HOWREHIZs aa 7 4 )L a RSO s RINBAHE S h
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B cHigeshzmnwruou 7 4 LalREid, ZETIEk
SAKMBERG Fo - [KETEIE S h, RERERED /ML
—HL T\, B256<, RETIIHERADOEILIZHES
T RBEOMEIZ & > T 7 7 » 7 & Y OB 5
NTCONEDITH LT, RRE L 72RO R TIIK)TE
P HIEM LT R EEOME (L% - L, 1961) &R
HICHDENREEI X T, W75 v 2 b v ORGEAME
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BEOBIIZBT 5227907 4 badD ¥ 4 KA
20um L EOKAGER T 5 > 2 b Bk 5T L B
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J a4 O T T o b UREBL QO B
T yOYA X, KERORE KT T2 L vwbh

Ty % (Legendre and Le Févre, 1989). FZF¥, Yamamoto
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Figure 12. Distribution of mean concentration and composition of size-fractionated chlorophyll a (>20 um,
2-20 um, <2 um) (mgm™3) in Ago Bay in spring, summer, autumn and winter.

Table 2.

contribution to total chlorophyll a concentration (%) among four investigation periods in Ago Bay.

Comparison of mean chlorophyll a concentration in each size fraction (mean+SD mgm>) and its percent

Size fraction

Period Total
>20 um 2-20 um <2 um

Spring (n=13)
Mean concentration (mgm>) 0.66 1+ 0.98 0.38£0.10 0.58+0.13 1.6210.88
Contribution (%) 40.7 23.5 358

Summer (n=15)
Mean concentration (mgm™>) 0.83£0.38 1.10£0.97 0.53£0.15 2.471£1.26
Contribution (%) 33.7 44.7 21.6

Autumn (n=15)
Mean concentration (mgm™>) 0.15£0.06 0.46£0.12 0.86 £0.23 1.46 =0.36
Contribution (%) 10.2 314 58.5

Winter (n=13)
Mean concentration (mgm>) 0.31£0.12 0.48£0.17 0.64£0.14 1.43£0.28
Contribution (%) 21.7 335 44.8

n indicate the number of data for calculating mean=SD.
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HEMEA BRI L T 5.

AfZE ik, W75 > 2 b Y OREBIZ DWW TORIEE
BB Zabh Tk, LA L, RFEAERE & IZITE UK
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HOAENHOH 4 1%, BFLENEREIZEDZFh
ETOHOF A ZEKLTHEbiFTiday (il
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