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In order to understand the temporal distribution of pico- and nanoplankton and facters controlling its dis-
tribution at a station in Okkye Bay of Masan Bay located in the southern part of Korea, this study was con-
ducted on two weeks interval from April 2005 to April 2006, and several abiotic and biotic factors were
measured. During the study, picoplankton consisted of picoflagellates, cyanobacteria and heterotrophic bacteria,
and  nanoplankton consisted of nanoflagellates excluding dinoflagellates. The concentration of chlorophyll-a
{chl-a) was a mean of 4.33 pg/L, and the nanoplanktonic (<20 pm) chl-a size fraction was a mean of 39.5 %
and significantly correlated with water temperature. The abundances of cyanobacteria and photosynthetic flag-
ellates (PF) were means of 24.4x10° celis/mL and 2.87x10° cells/mL, respectively. The contribution of pico-
flagellates to the PF abundance varied among the sampling occasions and was a mean of 29 %, but to the PF
carbon biomass was 2.6 % only. The PF abundance had significant relationships with water temperature, and sil-
icate and TIN concentrations, suggesting that the PF abundance seemed to be primarily bottom-up regulated. The
abundance of heterotrophic bacteria was a mean of 3.18x10° cellssmL and unlike other ecosystems it did not
have relationships with chl-a and heterotrophic flagellates (HF), suggesting that bacterial abundance did not seem
to be bottom-up or top-down regulated. HF mostly consisted of cells less than 5 pm and its abundance was a
mean of 2.71x10° cells/mL. Of the HF abundance, picoflagellates occupied about 31 %, and occupied about 9
% of the HF carbon biomass. HF grazing activity on heterotrophic bacteria was relatively low and removed
about 10 % of bacterial abundance, suggesting that HF might not be major consumers of bacteria and there
seems to be other consumers in Okkye Bay. These resuits suggest that Okkye Bay may have a unique microbial
ecosystem.
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Fig. 1. Map showing a sampling station in Okkye Bay
of Masan Bay.

50 mle] YAEEE FRA Yol WE RA3HT.
AdAse AP 0188 FIA (Flow Injection
Analyzer, Quickchem 8000, Lachat Co.)& #AI3}
ATt
ZF 4542 v 8 SV 35004 &
500~1000 ml€ Whatman GF/F2 A& & A3}
AL Y8 MeCOsE A7Fsteth. J33ks GF/F
g 15 ml 9488 FRA Yol Y5 REsIqth
20 ym ©]3}9] N EZFIEY HEL-a L 3
5 dAFHO R 20 ym mesh® AE t-g GFFE
ol g3t F FEA 8F FYS PHoZ A
ste] R#EEY. YE REd AlsE A8dE &
A 0 % MES FYUsk, W BAste 2443

N
T
s

=T
Zol £ ANADY 229 £9& 3000 pmoz 9

2]

2]
ARG 5 459 ©S FHshe 10AU (Turner
Design) & o443t =& A&

Su)i 2 A ZYHIEY QYEFS Fofslr] 9
3t &g 20 mE MGt SFEHEH Sl =R
HALex 1~2 %7t HA 24 T Y5 2Hso
Az guteldty, WE EAE Alge oeH
2o oz dFY olud HPoh YA
g 35 ¥ 2~5 ml9 ASE 3l DAPIE €4
#HZ%% 5 mg/L) 3t 0.2 um black filterZ o1}
H3&E0] A (Leica DM2500) 3lollA A4 =
A4t 0|59 g4 (carbon biomass)

s
5



T
[l

<A
£9¢ARFY At YRR FY
Ediere] ol wep §3¢ 7
Bratbak™ o] A 7<) 220 fgC/ume o} &3t A
A3k B ATME SEAPURF At
YHRFo] AEF o}H T F (dinoflagellates) S X
FAI7NA gt
A EAL Minitab 12 SAEY T2WE o]
&5t Ad B4E AAEAH.

UM =1

Bosheim$}

52~28 C (Hi 158
ol =3 AL 7}
F grol A WE WEvt FEEtgen 49
W FAR FdFe ARHA AJT GES
2 231~352 psu (BT 303 psw)) HIYE BY
ZZA7)7F 22 BAZ ¢ ugE 1949
Joz U3 ANHog =gkow AH wWE
Hele 2R gt @A A A 429 ZAa
7 vl Fgo] Yepgth 4ol FER(EH)E
73~879 WYE E4d. §E34AD0)= 583~
172 mg/L (H 956 mg/L)2] WS Ryon,

e

=

= A5}

FAs 7L E7F 17 Colstz Fad
g 20061 3€7-41 10 mg/L ©]4e] vind
EE B 2AIE B &E4A
I LBAHE BA (r=-0.775, p<0.001)E B YGAT A
80T BT AAdE BolA &3ttt uiekA
114 o]% &34 Er9 S/t AELAY 7]
SIRTI BT Q388 429 Hio) WE 4
A G =T S8 WEQ o wddn.
F2o)L FEE FEMALTEY FAMS Wi o
(r=0.627, P<0.001)& H<l Wido)] o3 dE=
AhtEe AEgS Byt (2 r=-0.599, p<0.001,
GE r=-0479, p<0.01). H#=/7184L(DOC)E 1.87
~249 mg/L (F1 856 mg/L)2] HE T ¥wHE
Hol AEAH Ao wet A3 zolzt le.
H ByAg HEeds RAtHFg. 2).

AAGe A mAES] AFd 2aT7He I¥Fe
T2 FALERHY §9, A8y &3, 32&
G SHIE A3 JId A FoE ¥
9T B dFAH A F7]9 % (inorganic nu-
trients)®] T £XE 95 vl He HIS B
oH(Fig. 3) AR o=z Ade wE wWatgde
VEREA] gkt & R 7] A 2 (total inorganic ni-
trogen) © 1.63~334 yM (H 124 yM)9 ¥
BEQom 2 2704 718 =93 6€9~9€3 o

857

5% 35
%) —
Ca 3
03
F1s z
3 258
g0 3
& —e—Temperature 20(/1
=5 —0-Salinity
0 15
20 10
®)
15 9
=
B B:
E10 s
7

(=1
2 D0

5 -0—pH 6
0 5
30

25 ©
J20
2
Eis
8
g 10

5

0

L EE 2R EES S YN GO EL D RO EESGL %K
FEEIEISIRIRIIISLIALASRR S
TegerenR Rogeon "L Fhgo TR TR~

Sampling Occasion

Fig. 2. Variations of (a) temperature and salinity, (b)
pH and dissolved oxygen (DO), (¢) dissolved
organic carbon (DOC).
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Fig. 3. Variations of (a) inorganic nutrients (TIN, Si,
P), (b) TIN (total inorganic nutrients).
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Table 1. Pearson’s correlation coefficients between organisms and environmental factors (Temp.: Temperature,
Sal.: Salinity, Si: Silicate, P: Phosphate, TIN: Total inorganic nitrogen, N: Nitrogen). Significant corre-
lations were defined as *P<0.1, **P<0.05, **+P<0.001

DOC DO Temp. Sal. pH Si P TIN NP SiN

Total Chl-a 0.33" -0.452"
Chl-a (>20um) -0.442" 0583 -0.34" -0.428™
Chl-a (<20um) 052"
Bacteria -0.333" 0.407"
Cyanobacteria -0399™ 0417
Photosynthetic 0.471" 0.453" -0.339" 0.901™
flagellates (PF)

-NanoPF 0.487" -0.327" 0.454™ -0.34" 0877
-PicoPF 0.34" 0.415" 0.947
Heterotrophic 0666™ -0.358

flagellates (HF)

-NanoHF 0.78"™"

-PicoHF 0.34" 0.342" -0.336"
Grazing by HF 0.437" -0.371" -0.324
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Fig. 5. Variations of ratios of N:P (total inorganic ni-
trogen: phosphate) and SiN (silicate: total in-
organic nitrogen).
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Fig. 6. Variations of autotrophs, (a) abundances and (b)
carbon biomass. PF: photosynthetic flagellates.
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Fig. 7. Variations of heterotrophs, (a) heterotrophic bac-
teria, (b) heterotrophic nanoflagellate abun-
dance, (c) heterotrophic nanoflagellate biomass.
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Fig. 8 Ratio of bacteria to heterotrophic flagellates
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