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Spatio-temporal Variability and Size Fractionation of Chlorophyll a in
the Jeju Marine Ranching Area(JMRA) with Special Reference to the
Signification of Nanoplankton
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Abstract To understand size fractioned chlorophyll @ and material cycle characteristics in Jeju marine ranching area
(JMRA), 4 times of survey were conducted from April to November 2008. Picoplankton on the surface in JMRA
was on average, 0.30 pg/L(annual mean(M):17.3%) in the 0.03 ~ 0.84 pg/L range, accounting for 17.3%.
Nannoplankton and picoplankton was on average, 1.35 g/L(M:78.0%) in the 0.22 ~ 3.93 pg/L range, and 1.73 ug
/L(M:4.7%) in the nd ~ 0.24 range, respectively. The 10m layer was similar to the surface. The measured values
changed according to the measurement times but the nanoplankton composition ratio was higher throughout the year.
In addition, the size fractioned chlorophyll @ distribution in JMRA was similar to that of tropical sea area affected
by the Monsoon rather than South Korean offshore coast geographically adjacent to the East China Sea and Japan
coastal waters affected by the Kuroshio/Tsushima warm currents. That is, the material cycle of JMRA consists of
a microbial food web rather than traditional food chain at a lower trophic levels. Primary production is deemed to
have a higher possibility of being adjusted by top-down dynamics, such as micro-zooplankton grazing pressure rather
than nutrients supply.
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[Fig. 1] Map show to sampling stations in the JMRA.
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nAZeEE0] 1.00 ~ 152 pe/LE 633%, Z21AIZ%
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/LE 09%Z AAEAE 10m 5% 23 fAFke
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e
o
=2,
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nAZFIE] 1.4 ~ 228 pug/LE 82.0%, ZUHZH
IELS 020 ~ 050 pg/LE 10.3%, &3 3%150 0~
016 pg/LZ 10.0%E A8+t Table 1).

7+ 949 X359 WA 454 o= 043 ~ 066 pe/L,
10m 52 033 ~ 062 pug/L= %05 649 1/4 =
ojAft). AL FF o vAZHIES] 022 ~ 053 ug
/L= B3t 741%, 28EF3EL 0~0.20 pg/L=E 14.8%,
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(Table 1).
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g/L.2 W= 699 1/5
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[Table 1] Temporal variation of size-fractionated Chlorophyll a biomass at surface and 10m layer

Chlorophyll a (ug/L)

Surface 10m layer
Minimum Mean Maximum SD Minimum Mean Maximum SD
Picop. 0.29 0.56 0.84 0.16 0.22 0.39 0.51 0.10
April 19 Nanop. 1.12 1.49 2.83 0.59 1.00 1.23 1.52 0.16
2008 Net P. 0 0.07 0.19 0.08 0 0.18 0.51 0.17
Total 154 212 342 0.60 158 1.80 210 0.19
Picop. 0.27 0.38 0.59 0.10 0.20 033 0.50 0.11
June 23 Nanop. 1.78 291 393 0.67 1.04 1.59 2.28 0.46
2008 Net P. 0 0.03 0.24 0.08 0 0.02 0.16 0.06
Total 2.05 3.32 4.25 0.71 1.24 194 2.66 0.46
Picop. 0.03 0.06 0.08 0.02 0.03 0.06 0.10 0.02
Sept. 02 Nanop. 0.22 040 0.53 0.09 0.24 0.38 053 0.09
2008 Net P. 0 0.08 0.20 0.07 0 0.05 0.10 0.03
Total 043 0.4 0.66 0.08 0.33 0.49 0.62 0.10
Picop. 0.05 0.18 0.39 0.11 0.01 0.11 0.22 0.06
Nov. 01 Nanop. 0.44 0.60 0.80 0.11 054 0.70 0.8 0.08
2008 Net P. 0 0.12 023 0.09 0 0.10 048 0.16
Total 0.75 0.90 1.02 0.11 059 091 1.46 0.25

SD: standard deviation, Picop.: picoplankton, Nanop.: nanoplankton, Net P.: net/micro-plankton
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[Fig. 2] Spario-temporal variations of relative ratio for chlorophyll a at surface and 10m layers.
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[Table 2] Size fractionation of phytoplankton observed in the different coastal waters of Korea and global ocean areas

R R CERSE AP IR PN

17 B oltE shel o ©@ar wjEel wet Apolzt qlont
B APEGAE] 0% ol ARehs ez BnaHdt
1z [737]. A7 Q] Ak nAEFTAE 24
Bt M7 e A v g fAkebAIRl Zml Aot
g3 AY AR e B oy iidle 285
Z A AV =% tH Table 2].
Ry 9] g FRAL FTFE e AR HH9 o
wg ZokAxte znAel maZEgmEol 247 4029%9)
s7b 330%% ZHAIEFAE] E=UTHIIL FAGSE T
AL FENE Qe 95 &% nAEFAEH, U
Bt A 4%} 8%Nko] 2HA Bl AFEHAES R HIHG]
Ak tHAOL AFal e Fg kst sl 2vlAl, mAa o
B AYEFAE] 5%, 23%, 22%E JERIem[4l], <1
F =4 ddEig Y staGelA AdFol B okl st

Study conditions Relative ratio (%)
Range of
. . ’ Net References
Area Period/Times Chl-a (zg/L) | Picoplankton | Nanoplankton
Plankton

. . . o 53 - 421 440 - R5 nd - 394 L

Jeju marine ranching area 2011/4 154 - 342 (73 (7R0) “n this study
Shinpo coast, North Korea 2001-2002/4 022 - 787 142 - 718 228 - 836 [31]
Uliin coast 2003-2004/4 052 - 2.26 164 - 575 (89 42“?&; f)% 1291
Chuksan coast 2000-2002/11 0.78 - 329 3.1 - 766 (584) 23[&{ 66)34.9 [30]

) . - 39 - 81.2
Ulsan port and coast 2007-2009/12 036 - 7.11 224 - 382 82 - 745 523 [32]
Gori coast 1988-9/4 (winter) | 189 - 1268 | 157 - 832 | 46 -660. | 01 - 459 [33]
Southern area of East Sea 1983-1950/spring and 05 - 149 22 -9l over 80 at most - [34]
summer stations
Incheon dock 2002/12 21-201(73) 325 - 968 (732) [35]
Kyeonggi Bay 1997-1998/12 19.7 473 330 [36]
Cheonsu Bay 1985-1986/9 091 - 1493 19 - 93 (64) [8]
Yeongsan estuarine 2007-2009/12 >70 [71
Southern coast of Jeju Island 1999-2000/12 mean (3.02) 6.0 8.7 11.3 [38]
Pearl culture area, western Japan 1997-1999/10 05 - 44 %8% 4(; 2?1‘4 330 268 [39]
Eutrophic saline lake in China summer/22 <1294 4 8 8 [40]
Inner parts of Mediterranean 2007-2008/12 493 - 3026 5% 23 [41]
estuarine 13748 85 &.1 6.5
. . . summer
Tropical area in Indian Ocean . [42]
06 | coastal 53+18 156 732 112
waters

Arctic area 2003/summer 0.18-1.05 (0.4) 9.1 109 [43]

Values in () was indicated maen
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