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Nutrients and Particulate Organic Matter in Asan Bay
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Seasonal distributions of nutrients and particulate organic matter were investigated in

Asan Bay, Korea. Most of nutrients were high in August and low in February. The atomic
ratios of inorganic nitrogen to phosphorous were close to Redfield ratio except in May
when the ratio was 24.8. In May, nutrient concentrations except phosphorous decreased

with salinity until 31.5~32.0%, but the concentrations increased again with salinity,

impling that there were nutrient input sources within the estuary. Howerer, significant

inverse relationships between nutrients and salinity in August suggest that nutrient

sources were river discharge. Maximum chlorophyll ¢ concentrations occurred in May.
Relatively low ratios of R, to R.(Ry: fluorescence before acidification; R.: fluorescence after
acidification) during the study periods indicate that phytoplankton were not in good
physiological condition. Relatively low ratio of particulate biogenic silica(PBSi) to
particulate organic carbon(POC) and high ratios of PBSi and POC to chlorophyll a during
the study periods suggest input of non-living detrital PBSi and POC from bottom in Asan

Bay, where strong tidal mixing occurs.
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Fig. 1. The study area with sampling locations. The
stations marked by “%" were the sites where
vertical samplings were made in November
1991 and February 1992.
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Phaeopigments(yg/{) =F, -
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Ry - fluorescence before acidification

T/(T-1) - (TR.—

R. * fluorescence after acidification

T : ratio of Ry/R, for pure chlorophyll a

Fs=appropriate calibration factor

Fa=Ca/Ra

Cq - concentration D determined spectrophoto-
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Fig. 2. Vertical profiles of nutrient concentrations in
November 1991 and February 1992.
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Table 1. Mean values of temperature, salinity, and nutrient concentrations in the Asan Bay (Standard deviations

are in parenthesis.)

Tem Sal. Nutrient (ug-at/) )
Date . ZN/P ratio

(D (%) NO: NOs NH, PO Si0,
91’ 13.13 31.57 041 - 12.77 1.33 0.80 10.95 1693
Nov. (£05)  (+019) (027 . (£090) (4035 (+006) (+265) (+4.08)
92' 2.77 3246 0.16 13.23 217 115 13.02 13.82
Feb. (£022)  (£063) (£002) (£042) (071 (+014) (%059 (211D
92’ 14.28 31.70 0.37 7.96 3.05 0.49 407 24.78
May (x1.06) (+057) (£010) (x150) (*172) (20100 (x108) (£8.26)
92’ 24.90 30.47 134 14.65 4.75 1.28 24.59 16.04
Aug. (£060) (20.73) (£041) (+474) (£200) (%028 (837 (+3.73)
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1992 (The marks “%” in August were not included in calculating regression coefficient.)
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Fig. 4. Chlorophyll 2 concentration in May and August
1992.
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chlorophyll a®} phaeophytin =9 4 d vl&
< Yl F= Ru/R. (R, fluorescence before aci-
dification, R,: fluorescence after acidification)] ¥}
*e 29o W 138% /1R w1 593 g
247k 167, 16622 ¥W A EYH(Table 2). &F
chlorophyll 28] 7% Ry/R, Hl&< 22905 (Holm-

Table 2. Mean values of chlorophyll @, phaeopigments, the ratios of R, to R, (Rs: fluorescence value before
acidification, R,: fluorescence value after acidification), concentrations of particulate biogenic silica
(PBSi), particulate organic carbon (POC) and nitrogen (PON), the ratio of PBSi to POC (by weight),
the ratios of POC to PON (by atomic weight) and the ratios of POC to chlorophyli a (by weight) in the
surface water of Asan Bay (Standard deviations are in parenthesis.)

Month Chl-a  Phaeopigment Rb/Ra PRSi POC PBSi/POC POC/PON POC/CHl-a

(ug/l) (/) ratio (ug-at/l) (by weight) (by atomic weight) (by weight)
91’ 053 043 157 928 3991 314 0.76 15.35 927.35
Nov. (#021)  (£022) (£008) (£285) (x1617) (£219) (4053) (+833) (+423.14)
92’ 0.48 0.77 138 1839 10521 1604 044 6.66 4270.34
Feb. (+042)  (£044)  (£007) (x195) (+2885) (+485) (+0.11) (061 (+3331.79)
92’ 163 098 167 513 60.77 6.01 023 18.16 51855
May (£079)  (£096) (£0.09) (£238) (£3617) (#527) (011 (+£1457) (£338.60)
92’ 0.99 0.49 166 430 84.74 599 0.15 15.06 1334.87
Aug.  (2059)  (£011)  (£099) (140) (£2501) (+216) (£012) (£445) (+819.36)
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Fig. 5. Relationships between particulate biogenic

silica (PBSi) and chlorophyll @ in Asan Bay.
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Fig. 6. Relatioships between particulate organic carbon
(POC) and chlorophyll a concentrations in May
(a) and August (b) 1992.
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Appendix 1. Concentrations of nutrients and particulate organic matter in the Asan Bay.

Dept  Temp. . Sal Nutrieat(g-at/) Clﬂorggl;yll(;gﬂ) PBS  POC PON POC/PON

Date e0-
m © (%) Noz NOs NH PO, S0 Ok pigne RoRa (et () () (bywelgh)
9 5 0 12 3N 0 BH 1B 0% LW 018 0B 1Y 1345 19910 134 181
Nov. 2 16 340 08 134 104 080 M4 13 097 153 15H0 26280 4522 581
516 340 080 M6 131 08 M4 065 0T 47 LB 4208 19660 25
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