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"n order to study the formation and structure of tidal fronts and their influence on the distribution
and productivity of phytoplankton in the outer of Kyonggi Bay. analyses on the water temperature
data from 1977 to 1986 and 3 surveys from 1981 to 1986 were carried out in the mid-eastern coast
of the Yellow Sea. Temperature gradients and dissolved oxygen gradients were implied that the tidal
fronts are formed at the outer of the Kyonggi Bay along the western side of Tae-An peninsula
from spring to summer. The formations of tidal fronts in this study area influence the distribution
of phytoplankton and primary productivity. The standing stocks. chlorophyll concentrations and pri-
mary productivity of phytoplankton in the frontal area are higher than those of the outer stratified
waters and the inner coastal mixed waters. These high production in the frontal area are resulted
from good light condition and rich nutrient within the water columns. With a boundary of frontal
area. there are relatively high chlorophyll concentrations and primary productivity in the coastal
mixed waters while there are low chlorophyll concentrations and relatively high primary productivity
in the stratified waters. These relatively high primary productivity in the outer area are resulted from
the high potential production by nanoplankton in the surface layer and the high production of tycho-
pelagic diatoms under the thermocline with the deep transparency.
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Fig. 1. Map showing study area and sampling stations
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Fig. 2. Monthly variations of discontinuous boundary of water temperature( [ ). Dissolved oxygen(Il). Standing crops
of nanoplankton(lll) in this study area. March(M). April(A) and Junc(J) 1981.
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Table 1. The distributions of surface water temperature
and dissolved oxygen in the survey of KORDI.
1981 (In KORDIL, 1982)

Water temperature D. O.

Station Apnil June April June

St 4 6.3 153 10.6 90

St S 6.1 144 10.5 94

St. 6 6.8 144 10.2 9.1

St 7 70 144 10.7 92

St 8 6.8 126 105 94

St 9 6.8 135 10.7 92

St10 63 163 10.1 89

Stll 98 17.2 82 86

St.12 93 18.6 82 84

St14 53 144 105 94

Suls 7.0 18.6 8.1 82

St16 6.3 164 86 86

Sul7 78 189 8.7 8.1
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Fig. 3. The horizontal and vertical distribution of water
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Fig. 6. The horizontal and vertical distribution of water temperature in the 307 and 308 lines. Oct. 1979.
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Table 2. The distnibution of total chlorophyll a and
nano-size chloropyll a in the 307 and 308 lines.

June, 198a.
Chiorophyll a (ug/h)
Depth 307 Line 308 Line

Station (m) Total Nano % Total Nano %

01 0 - 300 202 673

10 - S88 569 968

20 - 695 461 663

o2 0 - 164 163 994

10 - 332 246 741

20 — 540 348 44

03 0 282 207 821 142 139 979

10 348 291 836 142 139 979

20 348 269 715 701 607 866

30 329 294 894 626 370 591

04 0 284 269 947 1.14 111 974

10 307 294 958 155 139 897

20 414 278 671 679 531 782

30 329 284 Re3 544 420 772

05 0 417 243 5R3 1.14 112 982

10 559 262 469 1.14 112 982

20 398 16l 405 417 363 87l

30 266 101 380 553 449 812

50 298 082 275 427 338 792

06 0 S06 243 480 088 087 989

10 752 695 924 136 134 985

20 451 398 882 588 575 978

30 492 418 850 470 382 813

50 309 256 828 382 303 793

07 0 211 199 943 1.14 106 930

10 256 221 863 161 145 901

20 401 389 970 288 259 899

30 442 325 735 1902 1327 698

50 433 329 760 369 268 725

08 0 180 176 978 145 139 959

10 190 145 763 152 151 993

20 395 357 904 275 262 953

30 660 553 838 360 310 861

50 493 414 840 259 215 830

60 609 474 778 237 190 802
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Tahk 3 The dlsmhunon of pnnum pmduumms and \\snmlauon numbers in this study area. Jul\ 1986.

Station Total pp De, plh pp thumphyll AN
{mgC/m-/day) (m) (mgC m/hour) (mg/m’) (p.p/chly
St 1 750 0 1190 - 1}37 S 7?127 o
nano 10 1355 3.56 437
(46.6) 20 683 4.44 1.54
St14 2043 0 JA]X i).S: 3.X‘X -
nano 12 1115 4.25 276
(1794) 27 1279 421 304
St15 1351 \ 15.53 241 644
nano
91.9)
St17 106.1 1] 831 2.67 301
it 704 2 326
St18 1755 0 7.26 191 3.80
10 426 kAN 1.37
20 1.65 7.20 0.23
Su19 3656 1] 396 1.53 3% ‘
20 11.06 48K 227
S22 1573 0 404 1.15 152
15 521 3058 1.71
25 S46 362 1.51
St23 143. 6 0 375 1.24 302 o
10 648 224 289
20 385 272 141
St.24 756 0 642 273 235
10 797 342 233
20 592 328 1.81

g A7el A% A 2¥Y

8L % 89%o) Y © ¥ AE

‘27} 62%, AUZZH} 24%, ﬁ"‘j"ivﬂ 2%,

thoai %Eﬂda’it} 23 42
257} g 2ES vl
FafE ddel BE A &

4olo] SRR

BEFT F=2

-‘43% 2x2F7t

Fi) g3

Z&sl & Dinophysis ovum,

Amphidiinium crassum, Ceratium kofoidii, C. mac-

roceros, Pyrophacus horologicum, Protoporidinium
leonis 5 o} RZEFo|ch At EFFIAL
283k & Bacillaria  paxillifer, Pluroszgma
angulatumm, Pleurosigma elongatum, Actinoptyhus
senarius, A. splendens, Actinocyclus ehrenbergii, Bi-
ddulphia granulata 5 NFE AMA FZFolch
T2F 5 Asterianella glacialis, Paralia sulcata,
Thalassiosira eccentrica Triceratium favus, Nitzs-
o maolol 2A @Y 42 BA
%4% otejol =A@ &
3 E%m Aot EY s7el NEEYIAE F
oAz 84 FaREel HEEYA
.é"é% Aok £ e T 24T F }sm.
A9 Qe gYFel ol &
1 (1967) % Choi(1983) 1 1% "*}

o
A% 84
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Table 4. The distribution of standing crops of phytoplankion occuring in the continuous collections of July. 1986.

. Total cells Nano cells
Stat Deptl ing cies
tation cpth cells/ml) (cells/m) Dominant species
St 1 S 86 36 Skeletonema  coastatum
M 162 19 "
B 262 2 "
St. 3 S 398 371 Chroomonas
M 403 330 Paralia sulcara
B 473 357 "
St 4 S 393 371 Chroomonas
M 680 659 "
B 440 350 Paralia sulcata
St. § S 603 559 Chroomonas
M 1035 1009 "
B 652 S67 "
St 6 S 450 400 Chroomonas
M 574 337 v
B 1029 950 "
St 7 S 532 495 Chroomonas
M 958 926 "
B 443 357 Paralia sulcata
St 8 S 551 488 Chroomonas
M 342 30 ”
B 500 377 Faralia sulcatu
St 9 N 538 479 Chroomonas
M 705 599 "
B 761 o4 Paralia sulcara
St10 S 1618 1525 Chroomonas
M 1001 921 "
B 1769 1651 FParalia sulcata
Stll S 359 333 Chroomonas
M 139 104 "
B 725 623 "
Sui2 S 767 720 Chroomonas
M 763 743 "
B 274 220 Paralia sulcata
Stl3 S 340 290 Chroomonas
M 645 610 ”
B 1400 1140 Paralia sulcata
St14 S 242 208 Chroomonas
M 2067 2019 "
B 3174 2830 FParalia sulcata
Su15 S 1957 1914 Chroomonas
M 2954 2708 Eucampia zoodiacus
B 450 331 Paralia sulcata
Sti6 S 1622 1485 Chroomonas
B S64 S18 Paralia sulcata
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Table 4. continued
. Total cells Nano cells )
I D h Ty vy e
Station ept (cells/mi) cells/m) Dominant species
St.17 S 1035 983 Chroomonas
B 1229 1130 ”
St18 S 1312 1159 Skeletonema costatum
M 309 261 Faralia sulcata
B 2117 1900 FParalia sulcata
St19 S 558 546 Chroomonas
M 909 874 "
B 1142 832 Paralia sulcata
St20 S 300 261 Chroomonas
M 267 245 Prorocentrum triestinum
B 604 291 Paralia sulcata
St.21 S 445 403 Chroomonas
M 1022 996 4
B 633 417 Paralia sulcata
St.22 S 563 490 Chroomnas
M 260 249 "
B 362 779 Paralia sulcara
St.23 S 499 456 Chroomonas
M 425 71 Paralia sulcata
B 677 529 v
St24 S 195 152 Pralia sulcata
M 380 314 Asterionella glacialis
B 486 360 Paralia sulcara

g AM £oolxe] & 24 TR FHAA ¥
Ae B A5 AW} 79%0 dHA 648G 9

AN £dg AAZ 2E3UE TR EA AT
A 43 §%& Rhizosolenia stolterforthii, Rhizo-
solenia styliformis, Ceratium kofoidii, C. macroceros,

]

C. tripos, Amphidinium crassum, Protoperidium leo-
nis, Pyrophacus horologium, Dissodinium pseudoca-
lanii So] &2 @3t ok ©]F Rhizosolenia
styliformis, C. kofoidsi, C. macroceros, C. tripos <
Kuroshio AEZ0o2 ¥ £9 upgFo] FEAL
Agel 9% e we Aoz Amdrh AN
3 3ol Actinocyclus ehrenbergii, Actinoply-
chus senarius, A. splendens, Biddulphia aurita, B.
longicruris, B. granulata, Bacillaria paxillifer, Dity-
lum brightwelli, Odontella mobiliensis, O. sinensts,

Paralia sulcata, Pleurosigma angulatum, P. elonga-
tum, Rhizosolenia setigera 5-°) A5 831 qich

6. A2EUIES HURE

da zAMA AT AZEFIAES] FFEXT
Table 49} o] St.19] 86X 10° cells/Iol A} St.149]
3174 X 10° cells/I7A A A3 olol uwpet & ¥BHE
Holm it} BR A 59 Stld St24E A
9latmE 300X 10° cells// o4 & BXE ¥
o]t o} 10pum ©]3}2] nanoplankton©] t}&o
2 23%stm 7] #Folth. nanoplankton 19
2830X 10° cells// BX 2 £Z 39 11.7-978%=
AR gk AR A EF FHRTE 28
Zo 2 }24% nanoplankton®] F&9|-&o] ot
Ax Az=Hohe EZolu F2elA nanoplankton
o] 28u]&o] ¥& A& Chang and Shim(1986) 2|
Asee §ABILL 2 BEZ QA MY wE
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Table S. The distribution of standing crops of phytoplankion and the percentage of nanoplankton occurred in the
KORDI survey area. 1981

(cells/hy
Station Feb. Mar. Apr. May. Jun. Jul.
St 6 348.844 1143675 875325 953442 166,135 204.314
(1.0%) (1L0%) (1.0%) (0.5%) (1.3%) (12.0%)
St & 413099 432.650 376637 219.501 116427 63.004
(1.0%) (2.6%) (2.6%) (59.8%) (7.6%) (40.8%)
St 9 425754 789.802 339.138 567864 273533 109010
(1.0%) (1.0%) (3.6%) (2.4%) (3.0%) (44.5%)
St10 368298 812.890 131370 243936 83.052 77.280
(1.0%) (1.0%) (40.2%) (9.8%) (86.1%) (8.75%)
St.11 328380 350625 96216 58469 65.340 33660
(1.0%) 6.6%) (82.4%) (33.4%) (83.3%) (5.9%)
Sti2 RIERIY 118342 - - 11.844 -
(8.2%) (62.6%) (76.2%)
St14 396,754 69372 428922 388075 127.308 70.005
(1.0%) (3.7%) (10.8%) (3.6%) (4.4%) (24.6%)
Suls 308315 297.381 486900 85050 15317 964.524
4.0%) (91.6%) (16.8%) (92.6%) (64.2%) (35.1%)
Sui3 196350 60.340 - 26,880 -
(912%) (44.3%) (55.0%)
EXE B F& Stl49 AF, St159 BF, T35, £ Table 59 2tk o] Tableol] ofshd 2¥F
St.182] AF, St.199] AHF, St109 HEFoR A &

Myl Ay AM4 Y AFTHoltt o= Chioro-
phylle] ¥t 2 JdX)shs Ao}, Ao w
Aot EF F2)%o] AAFdolt 4F B FHol
B|&] #&ao] A el netplanktone A<H
9 a9 A 84 ol 243 RoM =4
Uehta gleh olE netplanktond] F AL
AN FZF7F dRE At 5 S o Fo4F
olel 3 &ito] & He FoA ¥F5o] JERLY]
u} 2ot} (Choi and Shim, 1986). & ¢t &&
a9l A% A FHo AFME Paralia sul-
cata, Skeletonema costatum, Asterionella, glacialis,
Nitzschia longissima, Amphora lineolata, Eucampia
z00diacus 5 FEF7F $3ste dehdth A3 84
o] gFolu} A5 BFole Chroomonas
sp. AT A% NEZFAENY Prorocentrum
triestinum, Gymnodinium sp. 59 2% 4HUEZE
7 A8t Yok AE2ERAEY HAF TESY
Chorophyll %%, 1z} A4tde] EXE vuatd
&2 A2 T 9 Chlorophyll £¥71 & oA
12 Aol ®A JUehtx ek 19824 249 5
69712 B 2A} oMo AESRAES] HEF

E =

NEgLgage] A% BIx Ao d AHAM #
Qlzlth. %%+ nanoplankton®] Bl&X F AT
1% olstz 33 A2 IS Bolx Uk 1y
390 HHA Z7iste] 3¢l St.129% 1501 M= 62-
929742 Z7 el 91 4YollyE StlloA 82%, 5
Qo= St.15004 92%, 6= St.10, 1114 80%
ol ®¥3ln glth dAZ BHE Fo] HHEA
4309 4% Aol "l nanoplanktono] F7tsh=
7Agkojt}y. ©|5 nanoplanktong] H|&o} W& FX
g BU(Fig2) FAol ZAE Fe3 &84
Ao By gdds & gxExn otk & WAy
% A nanoplanktono] dgt £F SR
ulg A3 g4 S0l go] Jehtil 1o} nano-
plankton®] 8 Aej7} At &% #9434 4% ¥4
#9g FRY F e £& A8 2 F UF

HolZ:m o

e

7. A2 ETIE Make ol o8t o FE

1986 790l AL AL P AEEFIAE B
28 & Jaccard's Index® MM 3 EM(Cluster
analysis) & & 23 zAHedel HF(Fig 1134
2 Z(Fig. 12)& 183 o] FEHUL
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Fig. 11. Phytohydrograhic regions based on cluster analysis of surface stations.
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Fig. 12. Phytohydrographic regions based on cluster analysis on bottom stations.
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