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A study was made of the concentration of the naturally occurring radionuclide *°Po in seawater,
plankton and fishes collected from Yongil Bay, Korea, in summer 1993, The mean value of the ""Po
concentration in sea water was determined to be about 1.9 mBq/l, with the proportion of the dissolved
forms being about 46%. The mean *°Po concentration factor in the centric diatom Skeletonema
costatum, comprises > 95% of the total phytoplankton cell number, was 7.6X10% Of five spemes of
zooplankton examined, four species (two copepods and two mysids) had “°Po concentrations in the
range of 210~585 mBq/g dry weight. A copepod Labidocera bipinnata, however, was exceptional with
a particularly high ?"Po level of 2,070 mBq/g. This indicates that L. bipinnata is primarily a raptorial
feeder. The concentration of ?'°Po in the pyloric caecum of pelagic fishes was 2,979~3,811 mBq/g, with
the concentration factors of 3.4~4.3X10° The food chain concentration of *"°Po occurred as follows:
phytoplankton < filter feeding copepods < omnivorous mysids < raptorial copepod < pelagic fishes.

Key words : °Po accumulation, pelagic community, food chain

52 ] S BR8] duA s8d #Hesez 72t YJETLY
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Y - 8%  mHE

(5N} BC)9} RARHSHE BB (MPos} 29Ph) #4
o2 JYIAE drdtrld o2y

HAE UThAE A dF F 2o (B77]: 138
d)& 2pp (wh7]: 22:d)0] MiSREESIHA] 29B;
(271 59)& AA Hojdh BFFF9 2Pod
gl YR S AT, 45 2Pho] &}
o YR8 FFE H5F MPo YAEAH vk
& e gaolnz, JAAEH] B dggdA
A#Foz AAHY (Tsunogai and Nozaki, 1971;
Bacon et al, 1988; Nozaki et al, 1991). ¥ ¥4 F 43

7% "Pod 4E7)Y UAG FE AFYsA K
XE otz g, AXgN A deFoz
AAED (Bacon et al, 1976; Nozaki and Tsunogai,
1976; Beasley et al,, 1978; Cochran et al, 1983; Ka-
dko, 1993). 53] *Po TE WM HAFEG AE
Ao & FEHEZ Y EXIE FY Tt I
BRFU EEEENTEY 28 =4 Jehdd
(Shannon et al, 1970; Kharkar et al, 1976; Fellow et
al, 1981). o}24 2%Poo] N EA T F AP A
& 4 Aot (Fisher et al, 1983). A EAW el 2°po 5
T GGBA ) v FrERE HolArg e 4
A @AM 714 & (Heyraud and Cherry, 1979).
ol ¥t £ ANE HEoR 2pod AHA H
o|Ede FAAZ o] & AT oY FHAAA A
5= 1} (Shannon et al, 1970; Cherry et al, 1975;
Cherry et al, 1987; Skwarzec and Bojanowski, 19
88).

a2y, BYLAL ol FE JEEYIE FESTF
AE, 9559 2P FEE ABMHA 23 F&9
A BEE A793, F5F (species leveD) oA AT

g de A9 fdh B Al HEY MPo FEE
W =B d7ERR, A (1993)0] FFuAA
BH 2 3% 2A9E Both 28EE, 1) 98H
Fdvtel vehhe HE KBE A7 T 292 W
of $dste F9 Po TEE BASH RERES
T3, 2) $AFY LA HAAEHE £ AT
A Tt ok

HH A HiE

* BESE

FaE - FRE - BTR - HEL

1. EHR%E

2 d7g NEE 25 19933 89 14Y F3 4
Antel A AAAT (Fig. 1). FFAIEE van Dorn A
F712 BF A 2AA BF ALAch AFEA
TS BEAL &3 488 A1, T ¢&& 213~218
T} 257~-272% 1A, £, vlg FAE A € &
ZdF ARA (GF/C, A4: 47mm, 37: 1.0 um) 2
A 218 2N AFHAY FFAE FRFELS
Ak &4 500 mlE 2 Eot et (F73: 045 ym)
oz 72y, Jd3}eg 90% oHNE 10mlol BH B4
£ F&% ¥, ddEectd 4599 48 34
3o} 2229 22 Aok B29M 250 miE Aoty
5% 34 TETIOE 1F - F3AA, AFHAA
NEZHAEY FzAY AEX4E FotdnAgoes
FAHY, 2Po FEE EAdEL AEEFIES
71ebetetd] UE (A7: 30 cm, B=: 100 yum) 2 F4
5molA BE7AA $£402 s ALY
60 TAA 24417 LR

06’
36°N
20’ 129°30°E
Fig. 1. Location of the sampling stations (open

circles) in Yongil Bay. Mysids were caught
at a station (solid circle) in the sandy
beach surf zone. Bathymetric contours are
in meters.

BEZE YE (F7%: 60cm, %5 300m)E ¢ 1n/
secZ Bl253] Hol FEEFIES IR £,
2yt Aoy dse FTESFIEN 24
ol & Hu] ME (P 12X30cm, TE: 300 m) 2
gg Zo AP AYY FEEFIES
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oM 5% 4 Eagdor RE uAHsu APA
oM T3 $HEE FY2 Fehiof 60 ColA
247 TR A G F3 oF I F& XF
Q@A 4~5ure) ¥ AN ZAMH 71E A 29
Blust-2tn WFYE#E (pyloric caecum)®) *°Po &
=5 2Aen, o] AgE 60ColA 3642 TR

2. Wil

AR Fe HEF Py FE (FFE)SG £
XY FEE Uy Ao 355 348 AEE
A5 AT viE) Aoz MHS &% 2019 Zd)
gl &7 ¥i, A AAE iy AgFE
pH 10132 At} 48 Az ¢, o743
AA 2 Xol Azt (FF: 142mm, F73: 045
um) o2 HET A T3t pH 10]312 ©WEo] &
&4 Fx A& MR 4

AZANZ EFAEH ojRAE FAE AU A
I YA HZE vlolAd &7, {LBH KX Y
B2 ™py EE 84X HGFFE e, AT AL
HAAMTG E44E dte S48 Y deldlE
2248 A Adoe A3 g, NA7NE 05
M HCl €4 ¢ 50 mlo]l 5o Pos A BEM AIRE
A3l

3. MHE

35 MPog ¥ FF3c WYL Harada
and Tsunogai (1985)%} 2th. &, o2 A s+
o 20100 3378 & ZUHZ Mpo LA HG
2 P24 18mg? Fe'BA 0mgs Hdtd 2
6A 7t o4 Iz Ed 479 (1+2)

43

NH.OH& 9% 25% Na,CO: &% o 240 mlE ¢f3lo
4% Pb Po FIAE #4132 B4d 4 3
AL 4 Jletekdt, AAEE 2o} 75N HNO;
4oz =aX o 3087 7t CO.E &3
okt o] &Aoo dVolEE T £ F9
Pb% Po SHAE oA £A3E 9 34 agdd.
o] ZWEE %o} 05N HCl £9 9 50mi2 HUh
o] &dof 20% NHOH-HCl € 1mis} o}23=
BA oF 50mge w3lti, 85~90CollA 3AIZ o]
A8 HomA Po BHAE Hik Aol BEEAUG
A3 g2 NEY AAZE Badoes $AF
oA AFA,

Po 5949 LAASE 2048 Ad L3} HE7)
(silicon surface barrier detector, &4 &: 450 mm?)
2 A &, o] 4279 AFEEE Y8 FAlox
et AFF PPy FEFNYLE HERLH,
A8 XF AF AEBAM 10mm 7+ 2
He W & 30%2[ch o HEV WAZE PP
20poe] ofifx] Yo H HE 32 2 FHLE FE
Ak,

1 g

U 8 BEFF ™PoY FEETE 1.84~198
mBy/! (FF: 190+ 007 mBy/D) BHHeH, £5%
b 4~48% = SEQIAY FRAEL 362~
115mg! (B 83+ 41mgDSth AL 29
3 ulALs [specific activity=(ZFF=—4&4 %
E)+EEFEE FE]L 162 £ 113 mBg/g dw. (A

Table 1. ?°Po concentration in seawater samples of Yongil Bay. Data are in S| units of mBq/g rather
than in pCi/g or dpm/g; values of mBq/g are converted from those of pCi/g and dpm/g multi-

flying by 37 and 16.67, respectively

Sample Dissolved Suspended forms Total
No. forms concentration
mBq/l mBg/1 % of the mBg/g d. w. mBg
total amount
1 0.81 £ 0.08 1.03 £ 0.09 56 90 184 £0.17
2 092 + 0.07 1.06 £ 0.07 54 293 198 £ 0.14
3 091 + 0.08 098 £ 0.14 52 102 1.89 + 0.22
Mean 0.88 + 0.06 1.02 £ 0.04 54 162 = 113 1.90 £ 0.07
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Table 2. *"°Po concentration in phytoplankton samples of Yongil Bay. In all phytoplankton samples, the
centric diatom Skeletonema constatum contained >95% of the total phytoplankton cell num-

1Z2EHIE FHNEFY 95% ©]do] S costatum©l

J

mBq/g d. w. X10°

ber
Sample Chlorophyll-a Cell number ?Pg concentration Concentration factor
No. mg/m’ cells/I mBg/g d. w. X10*
X10°
1 1148 66 592+ 93 73
2 422 15 812 73 8.8
3 1845 115 600 85 6.6
Mean 11.38 6.5 66.8 + 125 7.6
Z2%%) ot} (Table 1). ZA717ke] dYvdtel=  Table 4. *Po concentration in the pyloric cae-
TZ Skeletonema costatum©] KEEN=H (E22Y cum of fish samples caught in the wa-
s Az 15X 10 cells/D) ters of Yongil Bay
"1‘ 3'22 1845 mg/m’ T 15~1L3 cells/L), Sample 2190 concentration Concentration factor
o

ATk S. costatum®} *Po FEE 592~81.2 mBg/g ¥
9o, =44 (concentration factor=44E A
Mpy Fr+EFF E£EA MPo FE)T 66~88X
10 At (Table 2). $EZTHIAEY 2Py T2
FEAFE WEWE 2102~20704 mBg/gT 24~
235X10° ¥ <ol SR (Table 3). EZIE F
Labidocera bipinnata® X Higko] JebAt o&
LAFE LA FHT Uit oFY FEW G
Wpy Fx9 FEFAFT YEGIZ 29789~38108
mBg/gH 34~43X10°22 ZA S (Table 4).

Table 3. *"°Po concentration in zooplankton sam-
ples of Yongil Bay

219 concentration Concentration factor
mBq/g d. w. X10°

Sample

Copepods
2102+ 207 24
3619+ 343 41
20704 2139 235

Calanus sinicus
Paracalanus indicus
Labidocera bipinnata
Mysids
Acanthomysis sp. 4328+ 285 49

Archaeomysis kokuboi 5845t 432 6.6

Mean* 396.8 + 1554 45

*Labidocera bipinnata was not taken into account
due to its extreme value.
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29789 £ 1134 34
3325.7 £ 140.0 38
4424+ 817 39
3655.7 £ 95.0 42
3810.8 + 1234 43

Trachurus japonicus
Scomber japonicus
Thamnaconus modestus
Scamberomorus niphonius

Seriola quinqueradiata

Mean 3442.7 + 3200 39
£ =
1. BK

FYU 88 HEFF PoY FFET 1.84~198
mBq/l (BT: 1.90 £ 0.07 mBg/l) ¥} (Table 1).
daot F3 AU%F BEF F MPod FEEE £4
sto], A (1993)2 2w 2 12~23 mBg/19 0.7~13
mBg/l B Aotz Yot B dFATHE 7 (1993)
o T8 A5EY 23 w3tod, FEds v
22]3, New York Bight E54% 2Po 559 o
SZ 03~15mBqg/l (Li et al, 1981), 3 &3 9
B EE25%9 0.1~0.7mBg/l (Nozaki et al, 1991),
A&E B39 084 mBg/l (Zuo and Eisma, 1993), &
g9 04~06mBq/l (Skwarzec and Bojanowski,
1988) ieke £ AFAIA ok ¥9, 7 (1993)
& 9482 ARy s9we BEFF FEEE ¢
22 13~19mBq/1% 11~15mBg/I2 HIFc}
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ddvt 8F EEFF MPo FEE FEV AF vE
Ue Aty #3113 19mBg/19} &4 Narragan-
sett? 3549 1.3~22mBq/l (Santschi et al,, 1979)
¢ H&dd, 2y 95H A FAT EFFY
04~0.9 mBq/l (Tanaka et al, 1983) R cl= =t}
Fd 8 EEFFY AF FEA AAEe &
&73 Mpod) W& 44~48% (B: 46%)E 7 (1993)
o] K@ A&w 78 BF59 60~99% (FT: 79
%)t 9 87
vlustAH @A e ol Adst Hgs e
68~90% (Fd: 81%)Ettx ¥okrh (Skwarzec and
Bojanowski, 1988). A% A&E B3 XE59 45
% 9+e Y50 (Zuo and Eisma, 1993), wHul 43
9l Narragansett3Hol| Al &&49] v &o] AF 30% ]
8t2 el (Santschi et al, 1979) FLTETh o] @
stk Zuo and Eisma (1993)v ASE E&oA
2%Pod] FEE7} 084 mBy/1el EX P FS S,
L&A vigo] Uld Y& HAZo] AR
YA BHo] F7He v A Zdch FelA 9} Zol
TN QL] £E2H P Frv FYUY |
Lo}, #2409 v gL JYPtEg Fd AE
Aol F2 Ui ¥HEF (FE 4EEF
AE)o] 5T Mped AFVHOZ AAjEE &£
A 2pos) Hl & YA EAY TR R HYH
t dvtd oz v} (Tanaka et al, 1983). G 7ol
N F4E FZ Skeletonema costatum©] O'%AY 5o
(Table 2) 4E719 F744 447 718t R 2, ol

el §E49 wgo] Fopa Eal,

2. MSEY3IE
AZEFAEY Py FEF F2 EFE (mixed-
species) AEE Ao 2 ATHEY ol HEE

ol ol# A7 gEoit). AFAA A7E FFH3hY,
HEEFAEY $E9 A5 H2OUE 250~
3384 mBg/g® 24X10°~9X10* W <t ET
(Shannon et al, 1970; Cherry et al, 1987; Heyraud
and Cherry, 1979; Skwarzec and Bojanowski, 1988).
gt HESFIAES EFFT NEAA S 5=
% y&A 5 B2g2 72~191 mBg/gH 0.7~23X
10°012c} (A, 1993). A EEFIAE FAEFAA &
Z0] 95% o4& AA T A& ©E (monospecies)

25:9] §7~94% (H: 11%)%

AN gz e, o] ARAM FFES P ¥= &
A3& & 4 9tk Fisher et al. (1983)3 Skwarzec
and Bojanowski (1988)7} ©EAIEE A7k &g
3 TZ2F Coscinodiscus graniist B2Z4E Dinobr-
yon balticum® BEANEE BA3A, Skwarzec and
Bojanowski (1988)€ WEmWI Z%Po FEE 208
mBq/g3} 60.8 mBg/gol 2 EEFAFE 28X 10°F 74X
10*c)2k 2 Bagot. A}, D balticum®] $E9 &
ZAFE C gramilt B3, T2 A8 Fe F
%9 ZA3 Atold Ao o, Aswe AL (2,
1993), AEEFAES Mpo FEst FHATAN A
27t9) A7} B202 120 mBa/g 15X 10°0.2 o) -
aA vepgo, 2E3) (Skwarzec and Bojanowski,
1988) 43, 1 o] f= st N 240 W
de % AW, AEEFAEY F24 A77} 19
BYsAT FAE ¢ gtk 281, AFH AXF
Thalassiosira pseudonana®t 5 %5+ Dunaliella tertiole-
clal X 2P0 FFHHEE ZALSe], Fisher et al
(1983)& M Zo) et HE F9 A5 55
A geo] et w5 &0] W A

P TZFH S costatum®] *°Po Tk} LEE
T2F C granii®th =91, 93]8 4=z 4E D
balticum™ H5F T (Skwarzec and Bojanowski,

1988). o|2X AMEEHIEY WPy FEI} BHT B
ool 2o BRIWAME Al - FFoz HE

o

# Qe A ¢ 4 A 2 3 PR s
Q4o Uehg A 2tk o3¢ BANAE, ol Y
o4 7 ) WPo FEE 2N} Y Aol

3. EEEE3IE

TETFIAEY "Po Tt Bl wet IA W3
3l (Skwarzec and Bojanowski, 1988), £ZA e A3
A&, 74, A& HES] ZFd "z @i
FEEYIEY P Tv FE WY THIE
2~20mm)¢] A5 NS FRAAN FFFoR
ATH AT (Heyraud et al, 1976; Heyraud and Che-
rry, 1979; Cherry and Heyraud, 1982; Cherry et al,
1987; Heyraud et al, 1988), 53 E33E (02~2
mm)ME Wl =BT AR $Y FEEYA
£ ®po T FEATY HeE BEu 1184
~1,9004 mBq/g% 0.8~15X10°2.2 38 H Y} (Khar-
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kar et al, 1976; Heyraud and Cherry, 1979; Skwarzec
and Bojanowski, 1988). 8 EFIZEL JP§ E
o B8 A7 B E 2 4A Bo] AFJE F
RAATE, FEol o] FE dFE A9 gl
g7, $EE3E Jhed HES) MY Be 8
Ztpe] 2po FEE FFEONAM B AL FaE o

ng Zed.

HE 48 7HE £ AUt BZd Ae 2459
g2 2Aolfe Re@AdE dutde 2HF (near
bottom) o] ¥-2d g ZAolfFe] Yol FHL 874
ZAIZE] 2AZ e YAEAH0]
F ool Ax Py w27t ¥A ey
o E) TAZ Al A Fe EEd
Abe 8RR WPy FE7F L Yol B
3o},

A5 YT BFFA4 2ARY 24 F 7k
Labidocera bipinnata® *°Po S+ 2,070 mBg/gl 2
Uiz a5 F F8d 108 713 9% Cherry
et al. (1987)2 Py v=7t TEEZFAE A7 it
H gl ata] dolAz §4, & 27] a3/ g o
IHEZ L bipinnatea® LEZ7F &3] 27 270
g ZAA ofyH Hol] HEAAE HES o} 3},
ZAP)2e) 2 A9d 2 4F A F 7MY Calanus
sinicus®] AFE 25mm A=\, Paracalanus in-
dicus$} L. bipinnata= 25 &% 1lmmz 377} vl
ot 2% L bipinnata® #°Po =7 P. indicus®
o 1088 B= EA Jebstt (Table 3). 124 L bi-
pinnata®] 1FEE HolY Ao e AL ¢ &
Atk dH 0|, Labidocera ¥ 824577t §4440lge
R0l 7159884 AT (Itoh, 1970), EXHLE
A} (Turner, 1984), AH54 % (Anraky, 1963) 52
WY ¥ AFNM L bipinnata’t B 52
EAAZ QAN 2, £F FEEZIEA
SEAT B 22 gy e adFHT
WAl 24T L bipinnate® JEE $EvEt Aot
EsA Jehe2(H 5, 1991, B Fol o 29
e A EA W | 58] v x YA
E3 L bipinnata®) *°Po $Ev EHIE A RAA
21874 A3 Fold™ 1,900 mBa/g (Kharkar et al,
1976)2 HolAE Rolth

2

e dp ox RUORN

Fak - FRY - EFR - BEL

4. OofF

ojd AA A 2T 2Py BT & 8~1234 mBg/g
W9 ¢tol AT (Cherry and Heyraud, 1982), &%
€ oA R9el wet 27b ZA Jebdth Heyraud
and Cherry (1979)€ ot Thunnus thynnuse)
FESH 2&A P FEE BRE 1,750~
9334 mBq/g? 6~8mBq/gS2 A3, 2E o}
WoANE F=7F oF 30080 o] iz ok o
A4e SF3EA* Euphausia superba) A s el
U, BB (hepatopancreas) & A A 9] F5 Alo]d
A 10~2080 B= Ao]7b Bk (Cherry et al, 1987).
o fo FEREH B4R WAFE NTHLZ
x3td, BF AZEAE PHstn JYES AFS
o olEd N5d uFE e 9YF o e
% 3t} (Heyraud and Cherry, 1979; Cherry et al,
1987), 4¥tHo g AEAYY 2Py FeE 2F <
B34 < f#E9%¢ 2 84 MEolth (Heyraud and
Cherry, 1979; Cherry et al, 1987). £ A4 A= of
F oA F9 fEUQAA =8 EX43ed, 2
#e B5F Zugojdi 349 AgnAe F1y
(2334mBq/g; Heyraud and Cherry, 1979)& d3ith

19939 & JdolA AAG s, EHIE
F g g WA dE 2pp FE FAMAL
£%59 HAFEE 19mBg/iolx, ££49 v &
6% AT NEEFIE AEFY 95% oS A%
FHE T2 Skeletonema costatum® 5FA 5 76X
10*0180th. S EEEIE N F& FAYeE, 2
7heE 87459 TAlF F FH 2F o F9 5
EWSE 210~58¢ mBg/g (AZFFH) oo, 2z
¥ Labidocera bipinnatas 2070 mBg/g2 2 <932
2 % =it ol ARANM L bipinnata’t $HA
EAAZ Jeyth o F MPIEEY *Po 29 F
ZA4E "d2uz 2979~3810 mBg/gH 34~4.3X
10%130th A EA Y 2Po] FEA s HEFEFAE
< AgRHH 87F < FAAY AR < FH4 8
4F < BRE HIUG.
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