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An Application of '*C Tracer for the Determination of Primary Productivity and Fatty Acid
Production Rate in Shingu Reservoir. Lee, Yeonjung, Min-Seob Kim, Kyung-Hoon Shin* and
Soon-Jin Hwang' (Department of Environmental Marine Sciences, Hanyang University,
Ansan 425-791, Korea; ‘Department of Environmental Science, Konkuk University, Seoul
143-701, Korea)

The in situ incubation experiment was carried out using *C tracer to determine pri-
mary productivity and fatty acid production rate in the shallow, eutrophic Shingu
reservoir on 4th July. Particulate organic matter (POM) accounted for 76% in sus-
pended particulate matter (SPM), and average concentration of chlorophyll-a was 89
pug L™! in the euphotic layer. Total amount of chlorophyll-a (Chl-a), primary pro-
ductivity and Chl-a specific productivity in euphotic layer were 112 mg Chl-a m™2,
353g Cm?d, 32 mg C mg Chl-a! d°}, respectively. The fatty acid composition in
newly produced organic matter and suspended organic matter didn’t show any
significant difference, demonstrating that autochthonous organic matter should be
a major source of POM pool. In addition, the fatty acids of bacterial origin were
increased through extracellular release of newly photosynthesized DOC, and closely
coupled with bacterial assimilation. This result suggests that organic carbon should
be actively cycled through the microbial loop in Shingu reservoir in summer.
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Fig. 1. A map showing a sampling station in Shingu reservoir.
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Production rate (pc(t))=

a;, : *C atomic percent of particulate matter at the
end of the incubation

ay: *?C atomic percent in natural (nonincubated)
sample

a;, : ®C atomic percent in dissolved inorganic carbon
in the incubation bottle

t :Incubation time

APOC(t) : Increase in POC (Particle Organic Carbon)

concentration during the incubation
POC(t) : Concentration of POC (Particle Organic Car-

bon) at the end of the incubation
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synthetically produced during the incubation
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a, : °C atom % in each fatty acid of natural sample
a, : '3C atom % in **C enriched inorganic carbon
FAC : Concentration of each fatty acid carbon at the
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Fig. 3. Vertical distribution of POC and DOC concentra-
tions.
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Table 1. Chlorophyll-a, production rate and chlorophyli-a
specific productivity at two depths at the euph-
otic layer in Shingu reservoir.

Chl-a specific

Depth  Chl-a conc.  Production rate productivity
(m) (ugL™ (mgCL™*ad™h (mg C mg
Chletd™)
0 76.0 5.85 77
0.73 102.2 2.32 23
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Chl-a S.P.(mnggCh\-a ah
8 2

Fig. 4. Depth integrated chlorophyll-a (Chl-a), primary

productivity (P.P.) and Chl-a specific productivity
(Chl-a S.P.).
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Fig. 5. Fatty acids in particulate organic matter: (A) con-
centration; (B) production rate; (C) turnover rate.
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