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Seasonal Vanations of Particulate Biogenic Silica
in the Nakdong River Estuary
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Particulate biogenic silica (PBSi), diatom abundance and dissolved silicate were measured in the
Nakdong River estuary from March, 1991 to April, 1992. The PBSi concentrations were in the range
of 040~1145 pg-at/l with being relatively high in spring and fall. The concentrations were higher
in inner Bay than in outer Bay. In vertical profiles, the concentrations showed maximum in the
surface layer, decreasing with depth, and then increased slightly in the bottom layer. The PBSi conce-
ntrations were related with diatom abundances, but the relatively high ratios of PBSi to diatom
abundance (ca.500 pgSi-cell™") suggest that there be much detrital PBSi. The source of dissolved
silicate was the Nakdong River discharge and the dissolved silicate does not seem to be a limiting
factor of diatom growth due to relatively high concentration during the study period. The silicate
concentrations in the bottom layer seem to be related with the PBSi concentrations existed just
before the sampling time in addition to river discharge. Relatively low ratios of PBSi to POC (average
0.2 gSi-gC™") and relatively high ratios of POC to chlorophyll a (ca. 900) suggest that much detrital
POC comprise the total POC.
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Fig. 1. Location of the sampling stations in the Nakdong
River estuary.
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Fig. 2. Monthly variation in mean surface water tempe-
rature (A) and salinity (B).
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Fig. 3. Variation of mean abundance of phytoplankton
in the surface water of the Nakdong River estuary
from March to October, 1991.
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Table 1. Dominant phytoplankton species in the surface
water from 23 March to 17 October, 1991. (Per-
cents of total abundance are in parentheses)

Date Species

Chroomonas sp. (204%)
323 Melosira sp. (14.7%)

Asterionetla gracillima (12.6%)

Nitzschia seriata (8.4%)

Chroomonas sp. (26.5%)
6/3 Thalassiosira sp (104%)

Euglena sp. (100%)

Merosira granulata (5.8%)

8/6 Thalassiosira sp. (5.9%)
Merosira sp. (49%)

10/17 Nitzschia pungens (36.6%)
Chaetoceros curvisetus (10.8%)
Chroomomas sp. (4.8%)

Phytoplankton abundance(cells/ml)
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Fig. 4. Variation of phytoplankton abundance at station
B4. Values are average for all depths.
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Table 2. Seasonal changes in dominant species at the
station B4 (Percents of total abundance are in

parentheses})
Date Dominant species
3/23 Nitzschia seriata (20.7%)

Skeletonema costatum (13.6%)
Eucampia zoodiacus (89%)

5/4 Nizschia seriata (62%)
Chaetoceros curvisetus (6.2%)

6/3 Leptocylindrus danicus (21.3%)
Thalassiosira sp. (9.1%)
*Gonyaulax fractecula (15.4%)

6/23 Leptocylindrus danicus (14.4%)
Thalassiossira
nordenskioeldii (10.5%)
Skeletonema coatarum (10.3%)

8/6 Chaetoceros curvisetus (15.6%)
Nitzschia sp. (7.8%)

9/17 Chaetoceros curvisetus (28.7%)
C. socialis (22.4%)

10/17 Nitzschia seriata (37.8%)
N. pungens (29.0%)

1217 Skeletonema costarum (11.5%)
Melosira sulcata (7.8%)

1/27 Thalassiosira

nordenskioeldii (11.4%)
T rotula (109%)

4/24 Schroderella sp. (62%)
Chaetoceros didymus (6.0%)
*Chroomonas sp. (549%)
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Table 3. Mean values of chlorophyll a, particulate biogenic silica (PBSi), particulate organic carbon (POC) and nitrogen
(PON), the ratios of POC to PON, PBSi to POC and POC to chlorophyll a by weight in the surface
water of Nakdong River estuary (Standard deviations are in parenthesis)

Date chl. a PBSi POC PON POC/PON PBS/POC POC/chl. a
(ne/) (ng/D (neh (ug/l) {by weight)
91’ 042 308.74 27.10 76.40 1491 025 748.09
Nov. (0.06) (60.79) (12.86) (30.70) (8.30) 0.10) (184.34)
9 048 33900 4475 60.80 796 0.19 936.36
Jan. 0.17) {65.19) (12.85) (13.32) 2.13) (0.05) (783.36)
9 271 77322 137.54 204.64 5.87 026 500.66
Apr. 3 (200.82) (53.38) (85.15) 0.75) 0.12) (527.18)
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Fig. 8. Horizontal distribution of particulate biogenic silica in the surface water of the Nakdong River estuary from

March 1991 to April 1992.
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