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The vertical profiles of natural *°Pb, *’Po and **Th activities were measured for the upper 100 m of
water column at three stations in the middle region of the Korean East Sea during May 1992. And the dis-
tribution of these radionuclides was discussed associated with the formation of warm eddy or water mass.

The main thermocline was maintained between the depth of 50 and 100 m at the southern station (Sta.
Al), and between the depth of 10 to 50 m at the coastal station of Sockcho(Sta. B10). Contrastingly, a
main thermocline at Sta. A10, which locates near the center of warm eddy, was observed below 230 m
depth. Between 50 and 220 m depth of Sta. A10 is there a relatively homogeneous water mass of 10.1+
0.5°C, which is significantly higher in temperature and lower in nutrient than the other two stations. It
seems to be due to sinking of the warm surface water in which nutrients were completely consurmned.
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Both °Pb and *°Po show the highest concentration at Sta. Al and the lowest at Sta. B10 among the
three stations. Also, the °Pb activity is generally higher in the upper layer than in the lower layer, while
29pq activity represents the reversed pattern at all three stations. At Sta. Al and Sta. B10, the activities of
210py relative to its parent “’Pb were deficient in the water column above the main thermocline, but were
excess below the thermocline. However, the station near the center of warm eddy(Sta. A10), shows no
excess of *®Po in the depths below 50 m, although its defficiency is found in the upper layer like the
other stations.

At Sta. Al and B10, ™Th activities are slightly lower in the surface mixed layer than in the deeper
regiono However, at Sta. A10, #Th activity in the upper 30 m is higher than below 50 m or in the same
depth of the other stations, probably because of the high concentration of particulate matter.

The residence time of °Po in the surface mixed layer at Sta. A10 is 0.4 year, much shorter than at the
other two stations(about one year). Above 100 m depth, the residence times of Th range from 18 to 30
days at all stations, without significant regional variation. The percentages of recycled M°po within the
thermocline are 39% and 92% at Sta. Al and Sta. B10, respectively. Much higher value at Sta. B10 may
be due to a thin thickness of the mixed layer as well as the slower recycling rate of #°pg in the main

thermocline.
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SST(surface seawater temperature) in the Korean
East Sea on 19 May 1992. The cold water is
light gray and the warm water is dark.
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A3 odu g W A& Asasd 4o
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Fig. 2. Vertical profiles of water temperature at 3 sta-
tions of the Korean East Sea.
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7t A8 9l

o]} zro] 37 Ao 2 AANFFX = o)
+ d&ch &, 20~70 m Ale]2] Folli= B B109
A 8] 1.9-8.1°C S Z A A109] 5
o)) v]&] 4.2~8.5°C 33, AA Al Bcls 6.9~10.6C
Ax et aej3, A3 B102 80 m 3143 A A
A12] 170 m 3430l A= 1.8°C o]3}e] A7) &
Asta glck e}, A A102] 80~220 m Ale]€]
ZolM+ A4 B10o w3 a~o] 87+0.1°C A%
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(Seung et al., 1990; Na and Kim, 1990).
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Fx(Fig. )= ZelA viA ¥3 30 m FAM
AghE Bol} 2% sHio e Ao ajet A
o] o]zt glct. =3}, A Bl0eA *Pbe] FE+=
o2 F A vlE M da A FE Aelx
WA 2k}, ek, 7HA E el g AR Al
o] ™pp FE+= I HHS M 2o, AY 52
Z ARdA B o RS AdHes 3
FTEE 2tk 28Fe] FAll AATY A Al09
MPphE e BFolA FAF] ¥, 30 me} 50 mPFe]
Ae AH Al ¥} oF 5dpm/100! A X 3w, AHA
B10 Brj= 1-3dpm/100 1 A X Fo}. 28y, 75 m
2} 100 m Fel e e F A 0 A= 3
olth. 18w, 37f HAH 25 dAHLZ FFlA
wppe] Fuvt 7MY ¥ A YPbo] FE 72N
B 235 7] wjFo|ch(Nozaki and Tsunogai, 1976;
Bacon et al., 1976, 1988).
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Fig. 3. Vertical profiles of temperature, nitrate, total suspended matter and each nuclide activity in the upper 100 m.
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Tabie 1. Inventorics of cach radionuclide, the recycling percentage of *“Po, and the residence times of “°Po and 2Th

at 3 stations of the Korean East Sea

Stat Z(m)* Inventories(dpm/cm®) %h:d Residence time
tation m recyc
! wpy,  ;p, By By of %P0 "Po(yr) *Th(day)
Al
Mixed layer 0~50 0.597 0.397 12.22 428 1.1 19
Thermodline 50~100 0.469 0.546 12.20 5.09 39 25
Al0
Mixed layer 0~100 . 0.817 0.670 24.20 9.03 0.4 21
Thermocline
B10
Mixed layer 0~10 0.066 0.045 242 0.83 0.8 18
Thermocline 10~50 0.200 0.219 12.05 5.54 92 30

gHH, of v &l Fq] *Pbx} HHF<) Po] FE 2
015 v, A4 Bl0A = BFA T “Pos] £
& vol}, AR ot 343 F7kshs 30
m 8-Sl 238]8 ojv]dFof vls| ™Poo] 7
oJeks ¥aldh A Al x EF53 30 m FollA
£ ™Pog] ¥Fgfo] AX| W YRt 424 Fe] A
Al S0m ZNME AL AR S Hon,
75 m &F-Fell A 235]8] Poo] Fo)3F Ex|jIc}.
ol A%, AA B107} HA AlollA #2435 X
2ol 4] P02} T}o)FE Belw AL FHFelA]
AAH Poo| 2 ML= y] WEe|d, olaiFt
gHale duid oz diERde £ AL e al,
1981; Bacon et al., 1988; Zuo and Eisma, 1993)o]1}
9oy o] 4~2.0kx X I(Bacon et al, 1976; Chung
and Finkel, 1988; Kadko, 1993)dl4 % A} veld
o}, wbdel, A Al0eiA = AFdF7E AY 37
Ho] 9l F23) 30 m ZA& *Poo] ¥,
T F Ao vl 53] E3ollA] *Po2] F-Ego]
of$- 2R, 50m FHF-FolME AL wAbEYE
e walh olelzle], 48509 FAlol HAF
A7 A102] 50 m -3l A] *Poo] Fe)ekg Bel
2| & AL 8 F AAd vl FLo] £ BS
AF F5rt R G2 7o Hol £4Feld §
Moz 2571 A7F37) dFoletx Azt

mThe] «ix¥S 2 ¥ (Fig. 3)3 29, A4 B103}
AA AlelM e A3 F2dFold 1 ofefiF Hrd
ARze] YAdez Y g Bt neEy,
HA Al0AM & T8 A EdE de] 50m -3
ol ula} 37 30m o] ARHLR ¥ FEE
Helnj, &3 a8xo) evyl ok 02 mgl AT ¥}

weli, FF 30 m Fol|A >The] F2rb 2 b
3 Bk 32 AL QAL Al A e
Azl &9, >The] ojvjgFal U9 e
Turekian and Chan(1971)0] AJA|&F dE3}o] HA4]
[**U(dpm/})=0.07081 x salinity(% )} > Z5E A4IZ
A3}, 370 A4 2.41~2.43 dpny/ [ W 2 A,
FAMZ & o7} gict. webA], *The] Whils &
T o]u| gl v|#] 100 m 2] AEAlelA B
Flw, 2 REge] A F = >The] FxWst v
3 frAlsict.

3. 2poo| gt

A3 "Pos] AA T MeH B1-e setst]
28 (“Po/Pb) WpAlaH]| 2} A4kl te] AAE Fig.
4ol VrebAigich. o] % 3k Alolel Tha E4be] 4)
S Yol ABYE tehie, olAe H4F
wpoo] <doFdFo vl AFE 3 S-S AlAt
Pk, 22, AW BloGlA 7 $-2okE ofde)
75 m sh-2e] AAb ST Ade) EXT o)
spe}ek arix] FA] ¢} o) YubH 27 FLef
2 ofels] oAl “Pbs} Poo] A2} WAHHE §
A5k 77 & x| §ck(Bacon et al., 1976; Chung
and Finkel, 1988; Zuo and Eisma, 1993). =3},
Bacon er al.(1988)ol 2]3lwl, Al E2-A 22] »Po2
Pl A E3AA oS el s, ot B Fl
Al HA4zks dehlie wielol], *Pbe] RulAee
2poh= AHEE 2] R ¥ okARS viehit). ol B
Zol|A] ofu]| g Fl *PbR ) *Poo] A E 7] A} el
ool SHF oz FAAAY F YARRo) A7
= Foll dla-FoZ A=) dieltt
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Fig. 4. "Po/"Pb activity ratio versus nitrate con-
centration at 3 stations. The horizontal dashed
line represents a radioactive equilibrium.

EAEFA *Po2] 57t A E HAE
o], ojojajFEel MPhoZRE MAHE MPo2] o}
(ArAn)S AL o] o8l 28 E FAnAL) 3
AEA ) FAE o] AAR e AN FHE F
L=

MAn=Ar Atk A, )

714, Anst Ane 247 BHERSFNA *Pot
*Pbe| WEF(dpm/cm?), A= *Po2] ¥ 4F4(1.83
year')e] 3, ki *Po2] A AL EA g0 H, ®Po A F
AL AAEZEAS] q5elct B, $-22] 7
X (Fig. )25¢ 7t A9 FHEREH 2%
%2] Zlo)& AA sk, "PbH MPoo] AAFELE
ZXE] F Foll A 7 A% dEFE A
ch(Table 1). EHELFIA F AF JEFE A
A B10o) A Al ¥r} of 1/10 A% wbde, 2
FFolMe AA Bloo] oF 12 %9 e vt
o] Mg, A4 B10] EHEFZANA F dF JE
o] Ao g #A3 22 A2 A Al ¥} 5
BEo| Frt oF 12 A 2oy, 53] IR EHZ2
FAZE oF 15 A xo]r] wiEelets Azt 1
v oS T AR F2dFeMe 45 A
HEH T E78ts &k Ao E Hole AL
F A7 MPbF Po] F X Zolel) 711 o]t

&1n-234(x10” day™)

NO3 - N ( ug-atiL)

Fig. 5. A relation between scavenging rate and nitrate
concentration.

3 Azt el 3, (1)) A EHEW o] ™Post
2Pbe] E(Table 1) W B34 diglele] 7+
A g FAEGFAM Po] AFAIZHE A
A A3, A B10xE A AleiAe] AFAHS
7 0.833 11808, AgEo] FAlH) 21X’
AH A100 4] 043 yo} (A A} o)A, A
AlO A *Po2] #FA|Zke] BHE L ALE0|Y
A o3 *Pod] Fxrt & BIp7 AR
wEoletn AzrHEc). w3, X B107 Ale4]
wpoo] MFAIZE duielofy FPEHFo4e
0.6'3 (Bacon et al., 1976; Nozaki and Tsunogai, 1976;
Cochran et al., 1983) ¥t} o}zt A x| v, California ¥
o] filamemtHol AAHIT AFGAX A 33
(Kadko, 1993) Brhi= -4 g}

=3 EAHEFTANAM AAE *Poo] 2ok 1
LA A A A= e E dotiat 5
2UFeA 2 *Po?] Fi FANHE FRAIgcl
7Vt &, 22k E WA “Poo] WAL =]o]
A EE S PPboZNE] WAl Rl o8 T
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