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ABSTRACT: Physicochemical parameters, plankton biomass, and sedimeRt were surveyed

frorn I998 to 2000 on two months interval iit a eutrophic coastal lagoon (Lake Hwajinpo, Korea)

segregated fi'om the sea by a saRd dune. Littoral zone is well developed and fioating-leaved

aquat}c plants aiso thrive. A shaliow sill divides the lake lnto two basins. It has permeation of

seawater and chemoclines formed by salinity were observed at lm depth all tke year round. DO

was often very low (< 1 mg021L) at hypolimnion. Temperature inversions were observed in

November. TranspareRcy was O.2-v l.7 m. Nitrate aRd aminoRium coRceRtrations were veiy low

(< O.lmgNIL), even thoL}gh TN was usually 2.0--3.5 mgNIL. TNITP was generally lower than

the Redfie}d ratio. TSI was 63 --74. COD, TP, and TN of sedimeRt were 3.1 N40.3 mg02fg, O.91

-- 1.39 mgPlg, and O.34m--3.07 mgNlg, respectively. Phytoplankton chloropkyll-a was mostly

over 40 mglm". IIXvo basins showed diiiferent phytoplaRkton communities with Oscillatoria sp.,

77"achelomonas sp., Schixocklarirys gelatinosa, and Anabaena spiroides domiAant iR South basin,

aRd with 7>'achelomonas sp., Schroederia sp., Schizocklanzys gelatinosa, and 7}"achelomonas sp.

dominant in the North basii3. The seasonal succession of phytoplankton was very fast, possibly

due to sudden changes in physical characteristics such as wlnd, turbidity, saliRity aRd light, etc.

introduction

  Lake Hwajinpo, a lagoon in the eastern coastal ofKorea, has brackish water. It is a total surface area of

2.3 kin2 and is divided into two halves being narrow at tlte center. Each half lias different water guality:

biotic effected freshwater in the so#th aRd seawater in the north. The maximum dep£h was about 5m. The

drainage area is 19.9 km2with a field area of4.l9 km2 and forest area of IO.97 km2 in draiRage basin.

Tlte Iivestock populasion was also significantiy high (2,OOO in number, which included of pigs, cattle and

poultry) and the human populatioR was abeut 1,74e persoits. Tkerefore most llutrient loading coines from

non-poiRt sources in the watershed. Most of sewage is not treated properly causing eutrophication of lake,

which increased the density ofphytoplaBkton, turbid water aRd bad smeils from the anaerobic sediment.

The general N loading was 27e kglday and generai P loading was 48 kglday (Heo et al., 1999).

  In this study limnological parameters were surveyed iR Lake Hwajinpo located the easterR coast
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of Korea. Salinity, DO, SS, TP, TN, chlorophyll a

concentration, secchi disc transparency (SD) and

dominant pkytoplankton were measured from May 1998

to November 2000.

t
t
.

Materials and Methods

  The water sarriples were collected on 4 sites (Fig. 1),

on two months interval, from May l998 to November

2000, using PVC Van DorR. Sa}inity, DO, SS, TP, TN,

chlorophyll a coRcentratioR, secchi disc transparency

(SD) and dominant phytoplankton were measured. The

water samples were taken at different levels as well

as from the sediment. The samples collected were

later filtered using the GFIC filter paper in the lab. The

filtered paper was preserved iR the freezing state and was

homogenized to extract chlorophyll a. Lorenzen (1967)

method was used to calculate chlorophyll a. Filtered

water was then used to calculate dissoived iiitrogen and

phosphorus. While not filtered water samp}es were used

to calctilate TP and TN. The TP was calculated using

Standard Methods (1992) of per-sulfate digestion and

ascorbic acid. The TN was calculated uslng cadmiuin re-

duction method using the equiprr}ent (BRAN-FLUEBBE,

Auto Analyzer3). Tlibmperature, DO, salinity and turbidity

were calculated using Multiprobe (YSI 6000).
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Fig. i. Map showing tke watershed and sampling

sites of Lake Hwajinpo.
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Fig. 2. Horizontal variations of salinity(%e) in

epilimnien and hypolimRion.

Results and Di$cussion

  Strong verticai ckemocline is observed in lake with large di£ference of DO between surface and

sediment. Turbulence and the vertical transfer of oxygen and nutrients are strongly suppressed by the

chemocline of high stability caused by saline bottom water. The DO was often very low (<1 mg021L) at

the hypoiimnlon. The DO concentration at the epillmnion was also extraordinary hlgh (about 15 mg021L)

due to the photosynthesis of phytoplankton and macrophytes. But in Novernber, the temperature showed

inverse vertical fiux. With increase of depth, the temperature showed slight increase because of the higher

salinity in the hypolimnion in both lakes. The north lake is a path to ocean but the south retains fresh water

stream inftow fbr a longer period (1.3 years). The salinity concentration at the botk hypolimnion and

epilimnion was low in the South lake, but the North }ake, had higher salinity coRcefitratiofi in both hypo-

limnion and epilimnion. (Fig. 2).

  The algal growth and turbulence by wind mixing in the south lake resulted to less transparency of O.2
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Fig. 3. Distributions ofnltrogen concentration(N03-

N, NH3-N, Org-N) in the epilimnion and hypolim-

nion froin the distance(Data is monthly averages of

nitrogen).

Soutli lake(st. 2)

-- 1.5m. The transparency m

tlie nortk lake was O.4-vl.7m.

Nitrate and ammonium con-

centratioRs were very low (<

O.imgNIL), even though TN

was usually 2.0'-3.5 mgNIL

(Fig. 3). Nitrogen seems to

be the limiting nutrient for

phytopiankton. The TP and DIP

were in the range ofO.e45--

-- O.033 mglL respectively.

weight ratio is
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Fig. 4. Monthly variations of COD concentratlon

on tlie surface sediinent in the site 2 and 4.
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Fig. 5. Vertical distributions ofTP and TlrN concentration iR lake sediment.

                       e.22 mgfL and O.O02

                       Though the TNfTP

            not lower than the average algal

composition. Light deficiency also seems to be an

important limiting factor for phytoplanktoR. TSI

was in the range of eutrephy to hyper-eutrophy,

from 63 to 74. COD of sediment was 3.1 ---40.3

mg02fg, (Fig. 4). While the TP and TN on the

sediment was O.9i r- 1.39 mgPlg, and e.34-3.07

mgN!g respectively (Fig. 5).

  PhytoplaitktoB chlorophyll--a was mostly

over 4e mglmJ. Two basins showed different

phytoplankton communities wi£h 6lscillatoria sp.,

b'achelomonas sp., Schizochlanzys gelatinosa,

aBdAnabaena spiroides dominant iR South basin,

and with 7>`achelomonas sp., Schroederia sp.,

'
s
L-

g
,tL

;
.

i
E-

f
'-a
o
h

snm

a(mm

ltwwO

 iorroe

  e
1mm

rm Bnclllariephycenc

mp Chloraphyeene
tw C/ynbl"phycese

ma Eiusle[mpl})'cene

N Others
Q
,

y

E
/
-

g
.

s

St2

igi'l6 l,l

)' ooee

± AzavV.

?-u-
=.st

2.i..-･
:･
n
s
.
s
･
L
,
H
L

a
g
x

1
L7

'
e
t" -za k "

t' lt "

n
i
l

S
L
i
j
,
.
L
e
-
'

' h'
:
t
"
.
"
.:-

{
"
-
-
-
･
･

=t'-'c.E':au:":l.r-
ilnyitct

-=--}tsc'9k'･

-ny5
F
L
4 ¢'4.･u

g･#-ts･.-･s{t;ti!
g-E-p}-.vhtt=･=--

' r.vn

t
'g

.

"
Kd
tr th

¢-ct ･l

g
ez

.S

'
e
s-.'

t
'

;
t
s
.

:
.
>
/
-

g
･

#

y
l･

r
t
-
1
,VL･

e
t
va

t
'

{
.
E

L
t;
t

St, 4

g

h'

N

/

    o
      MMj SNJ pt･t Mj S            l999 Month 2eeO

Fig. 6. Seasonal variations ofphytoplankton cell density

(cellslml) and dominaiit species.
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Sehizochlanzys gelatinosa, and 7>'achelomonas sp. dominant in the North basin (Fig. 6). The seasonal

succession olr phytoplankton was very fast, possibly (lue to sudclen changes iR physical characteristics such

as wind, turbidity, sa}iRity and light, etc.
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