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Regeneration Processes of Nutrients in the Polar Front Area of the East Sea
II. Distribution of Particulate Organic Carbon and Nitrogen in Winter, 1995

Han-Soeb YANG, Chang-Ho MOON, Seok-Jin OH and Haeng-Pil LEE
Department of Oceanography, Pukyong National University, Pusan 608-737, Korea

The chemical properties of water masses were investigated at 33 stations of the southeastern East Sea in
February, 1995 on board R/V Tam-Yang. The water masses were not clearly dlstlngmshed due to the vertical
mixing in winter. However, on the basis of the T-S and T-O. diagrams, water masses in the study area were
divided into five groups (Type I, Type I, Type III, Type IV, Type V). (1) >9.0C, >34.35 psu, 5.08~5.60 mé/£
at sze I, (2) 6.0~9.0C, 34. 15~34.35 psu, 5. 60~5.90 me/2 at Type 11, (3) 4. 0~6. 0T, 34.00~34.15 psu, >5.90

at Type 1, (4) 1.5~4.0C, 34.00~34.05 psu, 5.40~5.90 n&/2 at Type IV, (5) <1.5C, 34.05~34.07 psu,
4.80~5.40 m¢/2 at Type V. In the vertical profiles of nutrients, the concentratlons were very low in the surface
layer and increased rapidly with depth. The highest concentrations occurred in Type N, while the
concentrations in Type I were the lowest. The N/P ratios were less than Redfield ratio, indicating that
nitrogenous nutrients were the limiting factor for phytoplankton growth. The concentrations of POC and PON
were in the range of 0.49~20.03 ug-at/? and 0.09~5.34 ug-at/¢, respectively. The relatively high concentration
occured in the surface layer of inner shore, showing that the concentration at each water mass followed the
order Type I > Type II > Type 1l > Type N > Type V, respectively. The C:N ratio in particulate organic
matter was lower than the values reported in other region due to relatively high concentrations of PON in the
study area. Relatively high ratios of POC to chlorophyll ¢ during the study periods indicate that non-living
detritus comparised most of the POC in the study area.
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Fig. 2. Vertical profiles of temperature, salinity, and dissolved oxygen along A-transect and B-transect in Feb-

ruary, 1995.
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Fig. 3. Diagram of T-S and T-O; for all the station on two transects in February, 1995.

Table 1. Temperature, salinity, DO range at each

water type in the East Sea in February,

1995

Temp. (T) Sal. (psu) DO (mé/¢)
Type 1 >9.0 >34.35 5.08~5.60
Type II 6.0~9.0 34.15~34.35 5.60~5.90
Type 1l 40~6.0 34.00~34.15 >5.90
Type N 15~40  3400~3405  540~590
Type V <15 34.05~34.07 4.80~540

or FEHUY (Fig 3). 58, TS diagramol A 2

B G220 Type 13 Type M F33E el
Wi glo) ol5 F 39 EFFE Boly, Type V&
Type W7 Type VO EFFQ =8hc), & A9
SAAE o|ANA T ERA G 28 Y F
A9 vW3 S o (Table 2), Type [ 2 UiupdFHE
%4 (Tsushima Surface Water, TSW)oll H|3}o] G o]
A =93, Type U+ tlobdH 3% (Tsushima Mid-
dle Water, TMW)°l |3t &&4a7t vk Eokoh
Type M- H35HFSF (North Korean Cold Water,
NKCW) 9} vt s o §&844e i 9oy 1

TEEHA ¢ Type N9} Type VE T-0: diagramol A
FElo] FRAAT ol 7t #7¢ QA& Table 19
YEFH AT, Table 1914 E%o] Type UE &, 9
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Table 2. Distinctive values of temperature, salinity and dissolved oxygen reported previously for water mass
in the central region of the Korean East Sea

Water mass Temperature (T) Salinity (psu) DO (mé/e) Reference
TSW
(Tsushima >20 <33.80 5.00~550 Park (1978)
Surface Water) >20 <33.80 5.05~545 Yang et al. (1991)
™MW
(Tsushima 14~17 34.30~34.60 4.20~4.70 Park (1978, 1979)
Middle 13~17 34.20~34.40 5.00~550 Kim and Kim (1983)
Water) 12~17 34.30~34.50 4.30~5.00 Yang et al. (1991)
NKCW
(North 1~7 33.95~34.10 - Gong and Park (1996)
Korea 0.2~4 34.00~34.05 6.50~7.50 Park (1978, 1979)
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
(East Sea 0~1 33.96~34.10 5.20~6.00 Park (1978, 1979)
Proper 0~1 34.00~34.05 550~6.50 Kim and Kim (1983)
Water) <1 34.02~34.16 5.40~5.90 Yang et al. (1991)




446 FEA - T

e WO st Bz B3 B B Mo
1 1 1 L 1 i i 1

NOs N (Hg-

T

atl)
T

il

»1900

Bline
NOs™-N {ug-at)

Fig. 4. Vertical profiles of NO;—N along A-transect and B-transect in February, 1995.
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Fig. 5. Concentration of NO;—N at the each water
type in the East Sea in February, 1995.
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Table 3. Mean concentration of nutrients, chlorophyll 2, POC and PON (The values in parenthesis are standard

deviations.)
Water PO&-P Si0,-Si NOs-N Chl4 POC PON
! Pl : POC/PON  POC/Chl-g
Type (ug-at/?)
I 071 9.71 6.88 0.26 788 235 363 536
(£029) (+277) (£556) (£080) (+438) (+1200 (+159)  (+469)
I 0.36 10.13 758 0.13 6.94 2.25 343 736
(+089) (+33D) (+420) (010 (350 (+082) (*25) (+673)
- 0.89 1149 801 0.07 5.68 1.88 3.07 1541
(+024) (+350) (£2000 (+006) (+236) (to6D) (x156) (£1139)
N 161 19.10 14.33 0.01 458 1.72 291 3738
(+050) (+624) (+38) (00D (£21D (£076) (+145) (£1948)
v 213 32.90 1958 0 329 134 2.85 4250
(+044) (+1097) (+380) (00D (2100 (£073) (+323) (+2674)
Total 117 15.35 10.68 0.11 5.90 197 347 1962
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Fig. 7. Concentration of chl-a at the each water type
in the East Sea in February, 1995.
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Type II= 758 & 4.21 yg-at/32 el o0, Type M2
801+ 290 pg-at/L2A 2 FHutct Tt A9 vlss
A vdebgot Type Nl B 14.33 + 3.82 pg-at/l 2
A7 F7tE Ao, Type VolME H 1958 + 384 ug-
at/€o] Atk (Fig 5). A4 H FAGAME FALE G4
< Bt (Table 3). 714 Sol3 He F3E gF
i 57t EFEANH ZAE Moon et al. (1996) 0]
H3 Wit Eo] 333 Aeu, olAL FHER &
3t 2 FIHAL o]E Fx9 ¥o] QWi Jeid A
o2 A7Ed,

N/P ratio= Type I A= HF 1007, Type Il BF
9.77°1%, Type M 994, Type VIE 9.26, Type V& 8.76
o]t} (Fig. 6). & 79 ZE FZoJA Redfield ratiox th
W FE Bgon, dado] AEEYaE 4 A
A2 ALen Y&E RAFT Yo AFAA F
A EiE N/P ratios MR3AE wl EZFolA
%7€ 21 (Chung et al, 1989)F 3.0 (Shim et al, 1989)
of Mg F& FolAut A EEANA 234
1856 (Moon et al, 1996) H.o}= @2 Zho] Yt}
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£ 013 % 0.10 ug/?, Type & 0.07 + 0.06 g/l 2 G410
AL E Yol AFE By 13y Type N
Type VolX= A9 A&5A &4vh(Fig 7). chlorophyll
¢ T=v FA FEN9Y 097~359 pg/f (Shim and
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Fig. 8. Vertical profiles of POC and PON concentration along A-transect in February, 1995.
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B POCE B3-S AT FA A0S 283 9
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o Eolgt 21L& Type 19 A A3 EZAA 0 5
28 Holx & A, chlorophyll ¢ TEE 7} 52
202 Hol o] Ao YAH #7]EHo] HEALS
o 9 ¥ AoE A48,

AR 7184 (POC) B 424 #7124 (PON)
FHE FE (HT £ EIFUAE Type 1A 788+
4.38 pg-at/2s} 2.35 + 1.20 pg-at/¢, Type AT 694 +
354 ug-at/0% 2.25 + 0.82 pg-at/l, Type I-& 568 +2.36
pg-at/€9} 188 + 061 pg-at/f, Type N 458 + 217 pg-at

€9} 172+ 0.76 ug-at/¢, Type V& 329 210 pg-at/f9}
134 + 073 yg-at/l2 F40] dolBFE Fx7t F748)
T AUt o7l¢A POCY PONY wx= ¥+ A
dHQ zo], & 2L FHAMNE dotd 9% wE
FE Aolof A LAY 2 ol YAY #
71822 FAEZ o FRd AFE HolAe ¥Ue
o, A mEtd &7 dWsHe ez AsdEd
(Fig. 9).

POC/PONY ¥ A& Type [oME= 363+
159, Type 11+ 343 +2550|0, Type M- 3.07 + 1.56,
Type NolA 291+ 145 Type VolA 385+ 1542 B
Ao (Fig. 10). Moon et al. (1996) o] <] #=H 1129
58 FAMd9 POC/PONY FAHIE HW Redfield
raticE ok &k FL 673~731 AEE HYcH, 2 o
FH o e ojrmtt A ve gho] et FA &
SE8A) A 2§ Moon et al. (1996)9] 7t 2 Weddell
Scotia Sea, Southern California®] E&oA A E g3
vl B (Table 4), YA {7149 g2 AR
U f71A4e Fo] A oZ Eoith o) AL POCE Y
PONo|] o 3|40l (Gordon, 1970) A de F¢
POCE EShEAY A& o8] PONS T A8
#3537 e Ao A H

Table 4. Mean values of POC and PON concentration reported previously in other regions

Concentration(ug-at/#)

Locality POC PON Reference
Continental margin 5.20 051 Glenn et al. (1992)
Weddell Scotia Sea 6.20 110 Leynaert et al. (1991)
Central Pacific 127 0.15 Donald and Gordon (1971)
Atlantic 5.10 - Chester and Stoner (1974)
Southern California 17.58 253 Eppley et al. (1977)

Asan Bay 69.97 9.59 Moon et al. (1993)
East Sea 6.69 2.12 This study
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Fig. 11. The ratios of POC/Chl-a at each water type
in the East Sea in February, 1995.
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