J. Korean Fish. Soc. 30(3), 393~407, 1997 =], 30(3), 393~407, 1997

3 IHMH
m. 19954 108 S =8 %

T8 - 285 - Uiy - Y
A0 okt BrAtstn Ao st

one

Regeneration Processes of Nutrients in the
Polar Front Area of the East Sea
II. Distribution Patterns of Water Masses and

Nutrients in the Middle-Northern East Sea of Korea in October, 1995

Hyun-Jin CHO, Chang-Ho MOON, Han-Secb YANG, Won-Bae KANG and Kwang-Woo LEg*
Department Oceanography, Pukyong National University, Pusan 608-737, Korea
*Department of Earth & Marine Sci, Hanyang Univ., Ansan 425-791 Korea

A survey of biological and chemical characteristics in the middle-northern East Sea of Korea was carried out
at 28 stations in October, 1995 on board R/V Tam-Yang. On the basis of the vertical profiles of temperature,
salinity and dissolved oxygen, water masses in the study area were divided into 5 major groups; (1) Low Saline
Surface Water (LSSW), (2) Tsushima Surface Water (TSW), (3) Tsushima Middle Water (TMW), (4) North
Korean Cold Water (NKCW), (5) East Sea Porper Water (ESPW). Other 4 mixed water masses were aiso
observed. It is highly possible that the LSSW which occured at depths of 0~30m in the most southern part
of the study area is originated from the Yangtze River (Kiang) of China due to very low salinity (<32.0% ),
relatively high concentration of dissolved silicate and no sources of freshwater input into that area. Oxygen
maximum layer in the vertical profile was located near surface at northern cold waters and became deeper at
the warm southern area. Oxygen minimum layer at depths 50~100 m, which is TMW, were found in only
southern area.

in the vertical profiles of nutrients, the concentrations were very low in the surface layer and increased
drammatically near the thermocline. The highest concentration occurred in the ESPW. The relatively low value
2f Si/P ratio in the ESPW (13.63) compared to other reports in the East Sea was due to continuous increase
of P with depth as well as Si. The N : P ratio was about 6.92, showing that nitrogenous nutrient is the limiting
factor for phytoplankton growth. The exponential relationship between Si and P, compared to the linear
relationship between N and P, indicates that nitrate and phosphate have approximately the same regenerative
pattern, but silicate has delayed regenerative pattern.

Key words : East Sea, temperature, salinity, dissolved oxygen, water masses, nutrient
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Fig. 1. A map showing stations in the study area.
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Fig. 2. Vertical profiles of temperature, salinity and dissolved oxygen along the A line.
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Fig. 3. Vertical distributions of temperature, salinity and dissolved oxygen at each station along the A line
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Table 1. Distinctive values of temperature, salinity and dissolved oxygen for water masses in the central region
of the East Sea, Korea
Water mass Temperature {(C)  Salonity ( %0 DO (ml/D Reference
LSSW 2147~21.74 31.87~32.08 477~.73 This study
(Low Saline - <3220 - Kim and Rho (1994)
Surface Water)
TSW 1947~2151 32.39~33.71 3.87~550 This study
(Tsushima >20 <3380 5.00~5.50 Park (1978)
Surface Water) >20 <33.80 5.05~5.45 Yang et al. (1991)
T™MW 11.01~16.63 34.28~34.50 3.64~5.31 This study
(Tsushima 14~17 34.30~34.60 4.20~4.70 Park (1978)
Middle Water 13~17 34.20~34.40 5.00~5.50 Kim and Kim (1983)
12~17 34.30~34.50 4.30~5.00 Yang et al. (1991)
NKCW 1.00~7.42 33.98~34.18 598~8.44 This study
(North Korean 0.2~4 34.00~34.05 6.50~7.50 Park (1978)
Cold Water) 1~6 <34.00 >6.80 Kim and Kim (1983)
1~7 34.06~34.20 6.00~6.45 Yang et al. (1991)
ESPW 0.37~0.93 34.05~34.07 5.00~6.10 This study
(East Sea 0~1 33.96~34.10 5.20~6.00 Park (1978)
Proper Water) 0~1 34.00~34.05 550~6.50 Kim and Kim (1983)
<1 34.02~34.16 5.40~5.90 Yang et al (1991)
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Fig. 4. Vertical profiles of temperature, salinity and dissolved oxygen along the C line.
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Fig. 5. Vertical distributions of temperature, salinity and dissolved oxygen at each station along the C line.
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Fig. 13.

Vertical profiles of nutrient concentrations along the A line.
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Fig. 19. Mean values of nutrient concentration acco-
rding to water masses observed in the study
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viations : LSSW (Low Saline Surface Water),
TSW (Tsushima Surface Water), TMW (Tsu-
shima Middle Water), NKCW (North Ko-
rean Cold Water), ESPW (East Sea Proper
Water), and 4 Mixed Water Masses.

of nutrient concentrations along the D line.
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Table 2, Physical and chemical characters for water masses observed in October, 1995. The water masses are
divided into 5 groups: LSSW (Low Saline Surface Water), TSW (Tsushima Surface Water), TMW
(Tsushima Middle Water), NKCW (North Korean Cold Water), ESPW (East Sea Proper Water). Va-

lues in parenchesis are ranges

Temp. Sl DO AOU TIN Phosphate Silicate AoUp NP Sip
(t) (%) (mi/D  (mi/1)  Cug-at/) Cug-at/) Cug-at/D)  (ml-at/l) (atomjc  (atomic
ratio ratio
LSSW 2165 3199 501 -001 140 (.26 349 —064 968 1913
Qu47~2178) (BL87~3208) (4m~573) {-062~038) (04~170)  (005~052)  (160~54) (-689~138) (2%6~2820) (5:35~4160)
TSW 2043 315 505 020 002 0.25 249 0.36 1456 1428
(1947~2150) (3239~337D  (387~550) (~031~124) (079~40D (005~06) (091~972) (-620~233) (200~5240) (309~6200)
T™MW 1414 42 448 134 533 100 1192 15 602 1219
(1101~1663) (428~3450) (364~53) (079~213)  (248~765) (028~184) (278~2104) (067~464) (219~1425) (309~2087)
NKCW W .06 6.52 Al 887 162 1655 (.66 6.09 1096
(100~742)  (B98~3418) (98~84d) (-162~188) (L47~1456) (038~388) (096~4018) (-426~169) (212~1740) (168~3296)
ESPW 0.78 34.06 5.52 24 1266 263 - 389 098 5.06 1363
(037~093)  (405~3407) (500~610)  (129~30D) (909~166D) (147~416) (U464~6870) (053~150) (250~1007) (540~3098)
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Fig. 20. Nitrate-phosphate and silicate-phosphate relationships in the East Sea.
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