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Abstract

The mercury content of low-polluted sea water is very low, on a ppt or sub ppb level.
It is very difficult to get precise and reliable data on them. It is, therefore, necessary to
check the reliability of the analytical procedure employed using an interlaboratory compari-
son program.

The recommended procedures are as follows ; (a) A sea water sample is acidified with
sulfuric acid and then mercury is reduced with tin (II) chloride.

Nitrogen gas is passed through the sample solution and any mercury evolved is trapped
on porous gold collector and determined by cold vapor atomic absorption spectrometry. (b)
Sea water samples are treated with sodium hydroxide, copper (1) ions and tin (Il ) chloride,
and the mercury is determined as in (a). (c) Sea water samples are treated with a mixture of
sulfuric acid and potassium peroxodisulfate solution and heated on a water bath, followed
by (a).

Dissolved inorganic mercury, dissolved inorganic mercury plus a part of the organic
mercury and suspended mercury, and the total mercury can be determined by procedures
(a), (b) and (c), respectively.

Sea water samples were collected from Kagoshima Bay during the period 1975-1983
and the distribution of mercury and its various chemical forms were investigated. Levels of
mercury determined by procedures (a), (b) and (c) were found to be in the range of
0.2~10.5 (mean 2.1), 0.6~13.4 (mean 2.9) and 1.0~17.6ng/l (mean 6.1ng/l) for 47~87
samples taken from Kagoshima Bay.
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* BERBAFEFEHILFEHKZE (Department of Chemistry, Faculty of Science, Kagoshima University,
Kagoshima 890, Japan.)
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ERAIE B KILBEEAKICL 2EEEBILHOREEMICET AE] (REE AL
F), 1976412, CEEHREMZE EEXIIEENIC X 2B EESOBREELICE T A% (X
RE SHAKH) FEBINZFOBERIOIIPpHEIN TS, 512, 1978 - 19794F ICBRIER
LRI [HEIEBEBAEOKBRGEOME] OEE ((RFE THIET) 258&ksh, 20
BRIV S I L NHEIN TS, L2L, TNOLOMEICL22b5 T, KRHELRA
HBEDOBBIZOWTIETAICHEHIN TV R W,

EEOI, BEREBOBEREICGEEXLIEEIBEARLTVL LW EEHZOD &I, KILES
DEYTH HERMERS, $HICKE, vEBLIUOT UV FEV2EIEBL, BADHEKEEL S
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2. 1 BKRKEHROERERE

BEREBEAOHEKRING, 7TITRLZEHTRBRL, FKEEZOFTKELHLELT
G L7z,

KB IRET 2 BEIIKETHELEINTVREWS T ABRENET LW2S, BIEOERNEH LD
TTF70rypR)IF LY (BERIZOITTKEDBHDO LW L 2EIDIZHD) 2FEHT 5,
FESEPZTCRELIRINT A121E, BY 7OV L Vv8ANY FURABERELSOXTF VL X
TAY—T25LTHEHL,

B L-ABORERSRE, 77000y F UG EOREOBWEN T ALY (Fr~r§)
(BHH2LHH 3 mol/l DEEET 2 ABLLEEH L, +4ICKELZbD) 2EHT 5, HEK
TR, AB L CICOoEHEE (1 0 1) (FESENEH) 1o x M BREFL, SirslE
L7
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REDUMEHAVLEIE, OMANOWE, OM»ODBERICEETAILEND B, FFIZ, KiFiZ
EBRZERE (KR) 200FEEOMIEICD LD, FHTLIAR (ZBR) 2EEROPIEL, XK
BERELZ) - Ry FEOHFTOET S,

2. 2 BEBIUVEKE
HEBLOEEE, GIHRD'EFELSOEER L,

2. 3 BKBOKEOTEEE

HBARKFOKBEFE I B ng/l L EBOEZEKIZIEHTAELANLVTHY, FOHEEFEIZOW
TiEHINIE-ZDE LA ENThoTW RV, THITKEOLNHENWT & EREELTW
5o
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ETEETAHENHVLN TS, TNLDZONEREYHHTADIIIER b 200, B(E
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HECHILESHER LAYV, KEEROBHEYRA, KEOHFEREZ SO EEELFHEMIC
MRET L7219, 1975~1978FE DA RFHCIZR 1 %, 1979~1983EDHEHZIZF 2 ~ 4 IZ/R L7
BEHNDOKFOEREEZH W,

B2 02 & ) EmEOEBKSE, K3ICL)BEREDOERKELEBRKED—ROEGENEET
&b, SHLIIMAICE VRAKENERETE S,

Sample water (200 ml)

(Separating funnel)

2 ml of (1:1)HpS04
3 ml of 0.002% dithizone-chloroform

Shake (3 min)

Chloroform phase Aqueous phase

— Dry in porcelain boat at rooﬁ temperature
— Heat at ca. 700°C for 3 min by passing
mercury free air at flow rate of 0.5 1/min
— Trap mercury on porous gold

— Heat at ca. 700°C for 2 min

— Trap mercury on porous gold

— Heat at ca. 700°C for 1 min

Pass mercury free air at flow rate of 0.3 1/min

Cold vapor atomic absorption spectrometry

(Apparatus: Rigaku Mercury SP)

Fig. 1. Analytical procedure of total mercury dissolved in sea water sample.
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Water sample 200 ml

(Reaction vessel)

— 2 ml
— 5 ml
— Pass

of 0

r—'Trap

— Heat

Pass

of (1:1)H2S04

of 10% SnCl;

mercury free nitrogen at flow rate
.5 1/min for 10 min

mercury on porous gold

at ca. 700°C for 40 s

mercury free nitrogen at flow rate of 0.3 1/min

Cold vapor atomic absorption spectrometry

Fig. 2. Analytical procedure of inorganic mercury in sea water sample. [Method I]

Water sample

(Reaction vessel)

200 ml

—15 ml
— 2 ml
— 5 ml

— Pass

— Trap
— Heat

— Pass

of 0.

of 10N NaOH

of 1,000 mg/1 Cu(ll)

of 10% SnClj

mercury free nitrogen at flow rate
5 1/min for 10 min

mercury on porous gold

at ca. 700°C for 40 s

mercury free nitrogen at flow rate of 0.3 1/min

Cold vapor atomic absorption spectrometry

Fig. 3. Analytical procedure of total mercury dissolved in sea water sample. [Method II]
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Water sample 200 ml

(Kjeldahl flask)

— 5 ml of (1:1)H2S04

— 40 ml of 2.5% K2S,0g
—Heat at ca. 100°C for 2 hrs
— Cool to room temperature

— 5 ml of 20% NHZOH-HC1

Reaction vessel

— 5 ml of 10% SnCl;

— Pass mercury free nitrogen at flow rate
of 0.5 1/min for 10 min

— Trap mercury on porous gold

— Heat at ca. 700°C for 40 s

— Pass mercury free nitrogen at flow rate of 0.3 1/min

Cold vapor atomic absorption spectrometry

Fig. 4. Analytical procedure of total mercury dissolved and suspended water sample. [Method Il
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Kagoshima O

Fig. 5. Topographical map of northern Kagoshima Bay and the locations (A and B) where the sub-
marine fumarolic activities were found.

FORE, BILHE, SWREZECLPHERBTAZLICE T, LV EHLNEELYBLZ L
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BRSO OHELBRENSERSIN, EEOIX, 0L 2HEEICSMLEBRE L EICLT
BREBEKIILLKEDIORAF 2 v 752 To FESL (E1DA) DAD 2HEEZ,
KESHTIZBWTEEZD > TBONIMREZTH B, TNOHDERETEDLETERLIIRT,
CDRDEAKOGITEINT N O FEFRAENREETH 525, RilLE L& LOWTRIEOEMIE
EMRBICL > TRR-oT S, FEHESIZ, BB L L CHREBEOB~ Y TV EEY ) 7 LBHR
YAV, VFVr—suusV it -GS EFREREEEZFEH Lz, ZIITRENTWA 3HF
REIZLBKBEDMEIR, —HERLEEBEHILS—FELTWEEATI N,

3. 3 EBREBEBKPOKEEHE
BREBHKREORNBEEX 6, 712, KEODHREREEZE2, 3IIRT, K2EVFV
y=zuurVirE-GSEFREEEE (K128), £313E LA X (1) & s&TRAL
—SHEEHE—FERTREEEE (K2~488) 230 TH5,

£2, 3ORBOBENOKESHEOEM LM (X)), SMEYME (X)), 5 L7-sH
O (n) 2FLOHTELITRT,

BREZHEK (BBAKE2EL) POBEBEORKEESHEE, VF Vv vtk BEEOERK
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Table 1 Results of the intercaliblation of mercury by using the
Kagoshima Bay sea water.

Sample Hg ng/1
Kagoshima Bay 10- 20m 5.5 3.6 3.8
" " " 100m 5.0 3.6 7.3
" " " 195m 5.5 5.8 4.0
" " 13- 10m 3.0 2.7 3.6
" " "- 50m 9.0 6.0 4.2
" " "-100m 4.0 4.2 10.6
" " "-150m 5.0 8.0 6.7
" " "-180m 4.0 - 9.8
" " "-200m 9.0 6.2 7.3
" " 17- 10m 5.5 - 3.3
" " "- 50m 5.0 4.4 6.8
" " "-100m 4.0 5.5 4.3
" " ""-130m 3.0 5.4 4.5
" " 22- 20m 5.0 4.7 3.6
" " "- 80 4.5 5.5 6.0
Laboratory A B C

WEFE, HiE (1), BEREOERKELAERKBEOKESGEEON ; i (1), HKHEE
FE; (), OBAMFEHE (EBRKFOKBEOGHIIMBERSHELTBY, BHRFHELD
G ULARMPYETRLIAPRENTHS) *A 5L, FhFNILL, 2.1, 2.9, 6.1ng/1 T
H5b,
BIREBEKOKEEEEORMFISMEIE, REKZITOFYEL, FBKYEO/FHEL
WL ALEDN RV, ZOZ LiE, KEDPEEHMICIILALF—BETHFELTVWAILEE
LTV,

3. 4 EBREEBRAEKFOKEEEE

1975~19784EDRIZ, BEIREBE TR LZ70ENKREK (R2SH) doOBEMBENEHKIERL
EBKEE2EOTEREINLKBEEEEOHFIL 7 ~48ng/l Th V), BMTIME, T FHMEIZ,
FhEFNn, 12.6, 11.8ng/1 TH 5,

F 72, 1979~1983FEDMIZ, FE TR L2418 (R 3SH) OXREKDOBHEDERKEES
AEOHFIX0.2~10.5ng/1 TH V), BHFHME, RAFHMEE, ZhEh, 2.1, 1.9ng/1 T
Hb, BERUHOERKPICERKED L LE2E8DTERBESNLKEEHRDEHRHIZ0.6~
13.4ng/1 THH, BRTFIHME, RMAFEHMEIEZ, F1FN3.6, 3.0ng/l ThHb, RKEOEFE
DEFIZ1.7~17.6ng/l TH Y, FO&HREIZEV, BATME, SMEYHEIZ, ZhFh, 7.1,



56

T - SkE B

KagoshimaQ

Ibusuki O O Onejime

0 10km
_—

Fig. 7. Stations of sampling in the Kagoshima Bay.



Table 2 Mercury content in sea waters of the Kagoshima Bay.

ERBEEKPOKMERE

Sample  St. No. Date Depth(m) W.T.C°C) pH  Hglng/1)
Ki -1 1 May. 7.’75 0 18.0 8.0 14
v-2 2 . . . 0 18.0 8.0 17
-3 3 0 18.2 7.9 12
-4 4 0 18.2 8.0 16
c -5 5 . . 0 18.1 8.0 17
Ke -1 6 Jul. 31. 0 25.7 8.0 16
-2 7 . : 0 25.9 8.0 13
-3 8 0 26.5 8.0 23
-4 9 0 26.5 8.0 13
-5 . 10 - 8.0 15
-6 : 50 - 7.7 11
-7 : 100 - - 19
-8 . 200 - 7.4 11
-9 10 0 27.8 8.0 13
. -10 11 0 27.9 8.1 15
-1l : . 100 - 7.8 13
Ks - 1 12 Nov. 10. 0 22.7 8.1 9
-2 13 . : 0 22.8 8.1 13
c -3 14 0 23.0 8.1 14
-4 15 0 23.1 8.1 12
-5 16 0 22.8 8.1 12
-6 17 0 23.3 8.1 10
-7 18 0 23.0 8.1 16
-8 19 0 23.1 8.1 10
c -9 20 0 23.0 8.1 8
. -10 21 : 0 22.9 8.1 14
Ks -1 22 25. 0 20.6 8.0 18
v=2 23 . 0 20.5 8.0 15
-3 24 0 19.7 8.0 11
-4 25 0 20.9 8.0 11
-5 26 0 20.8 8.1 18
-6 27 0 21.2 8.0 15
-7 28 0 21.3 8.0 13
-8 29 . 0 20.9 8.0 18
-9 30 26. 0 21.3 8.1 17
-10 31 . 0 21.3 8.0 13
~-11 32 0 21.7 8.0 12
-12 33 0 21.0 8.0 14
-13 34 0 21.2 8.0 13
-14 35 0 21.2 8.0 20
-15 36 0 21.3 8.0 13
-16 37 0 21.0 8.0 13
-17 . 40 21.6 8.0 10
-18 70 18.6 7.8 13

57
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Table 2 Continued.
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Sample St. No. Date Depth(m) W.T.C°C) pH Hglng/1)
Ka -19 38 Nov. 26.°75 0 21.5 8.0 17
. -20 . : 100 16.9 6.8 11
. -21 . 200 16.2 6.6 10
. =22 39 27. 0 21.3 8.1 24
. =23 : . 50 21.5 8.0 23
. =24 : 120 16.6 7.7 24
. =25 40 0 21.5 8.0 35
. -26 . 50 21.5 8.0 25
. =27 : 100 17.2 6.4 24
. -28 41 0 21.4 8.0 19
. =29 : 100 16.9 7.6 18
-30 150 16.5 7.2 48
. =31 : . : 200 16.3 6.6 17
. -32 42 28. ¢ 0 21.3 8.0 12
. -33 . : : 50 21.2 8.0 11
. -3 . . : 130 16.6 7.7 15
. =35 43 . . 0 21.4 8.0 11
. -36 : . : 50 21.4 8.0 T
. =37 . : : 130 16.7 7.6 7
Ks -1 44 May. 6.’76 0 19.0 8.3 9
. . . . : 50 16.9 8.0 9
: 100 16.6 7.9 15
: 200 16.5 7.3 9
-2 45 0 20.0 8.3 9
. 10 19.0 8.3 9
50 16.4 8.0 9
. : : : : 70 16.4 7.9 10
Ke -1 46 Aug. 12. 0 28.8 8.0 15
. . . . : 10 25.9 8.0 20
: 50 20.1 7.8 16
. 75 16.9 7.5 32
-2 47 0 28.5 8.1 13
: 10 25.2 8.1 10
: 50 20.3 7.9 14
. 100 16.1 7.7 13
. 195 15.7 7.0 32
-4 48 0 28.8 8.1 9
: 10 24.8 8.0 8
50 20.6 7.8 10
100 16.5 7.7 8
. . . . . 135 16.2 7.6 13
Ke -1 49 Sept.29. 0 24.6 8.07 8
. . . . . 50 21..3 7.9a4 7
100 17.2 7.62 7
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Sample St. No. Date Depth(m) W.T.(°C) pH Hg(ng/l)
Ke -1 49 Sept.29.°76 180 16.8 T.14 T
vo-2 50 : . . 0 24.0 8.17 7
. : 50 21.6 8.9 7
. 100 16.9 T.56 7
: : 185 16.6 T.04 6
-3 51 0 25.0 8.17 6
. . 50 22.0 7.97 7
. 70 18.4 7.7 7
. . : . 100 17.5 7.62 7
K1 -1 52 Oct. 12. 0 23.0 T7.9s 11
: : : : : 70 19.9 T.7s 14
: : 130 17.2 T.39 14
-2 53 0 23.0 8.0 12
: . 70 20.0 7.84 12
. 100 17.2 7.52 8
: . 140 17.0 7.4 9
-3 54 0 25.0 8.12 8
: . . 50 23.7 8.0s 9
: : 100 17.8 7.9 14
. 150 16.0 7.8 15
: : : . 215 16.0 7.85 12
Kiz -D 55 Dec. 5. 0 19.0 8.27 10
: . . : 40 18.7 8.1¢ 9
. 80 17.9 8.14 11
. 120 16.3 8.0s 9
. : 160 15.5 8.03 9
-E 56 0 18.9 8.2 8
. . 120 16.5 8.1¢0 8
. . 210 15.3 8.0s3 8
-G 57 : 0 18.8 8.20 7
: : : 40 18.6 8.1¢ 7
: 100 17.6 8.0 T
: : 160 15.4 7.9 10
. . . 180 15.4 T.9s 11
-K 58 6. | 19.3 8.2 17
. . : 148 16.3 T.1s 6
: . : 198 16.2 6.7e 13
-X 59 1 19.2 8.14 9
: : 50 19.2 8.0s 12
80 18.6 7.9 17
. : . . . . 110 16.9 7.61 12
Kia -3 60 Jan. 20.°77 0 7.9 8
. . . : . . 130 8.01 20
. -16 61 190 T.94 10
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Table 2 Continued.
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_Sample  St. No.  Date Depth(m) W.T.C°C) pH  Hg(ng/1)
Ki4-30 62  Jan. 20.°77 120 - 7.9 9
Co : T 1200 - 7.8 12
Kie -1 63  Apr. 17. 0 18.5  8.1s 9
Coo : T 20 16.0 8.1, 8
s 60 16.0  8.0s 9
Do 80 15.5 7.9 9
Co 100 15.5 7.9, 10
Co 120 15.7 7.9 9
Lo 170 15.5  7.4e 9
Co : S 195 15.5 7.5 9
Kiz -3 64 May 9. 0 19.8 8.2 8
S : S 50 15.6 7.9 9
Do : 165 14.7 7.5 10
-4 65 0 19.7 8.2 7

: : 50 15.7 7.9 7

: 100 15.0 7.9 7

: 150 15.0 7.3 12

: : 190 14.7  7.2s 12
1 -5 66 0 19.2 8.2 7
:o : 50 15.3 7.9 9
B : 130 14.7  7.8s 9
Y 67 0 19.5 8.2 7
co : 50 15.4 7.9 7
S : S 130 14.5 1.7 7
Kis -1 68  Aug. 17. 0 32.0 8.2 7
Co : S 50 22.0  8.02 8
s : : 100 20.7 8.1z 9
S : : 150 16.7 7.3 7
T : S 200 16.8  6.87 9
Kie-A-40 69  Nov. 18. 0 21.7 8.2 9
-3 70 o 0 22.0 8.13 11
: -A-C 71 0 22.1  8.13 10
Do 72 200 15.1 6.8, 10
:-A-39 T3 0 21.9  8.1s 9
D -A-36 T4 T 0 22.0 8.0 9
Keo -1 75  Sept.21.°78 0 28.0 8.2 8
To-2 : o 50 23.0 8.0¢ 10

-3 : 100 17.6 7.7 8
-4 150 17.3 7.3 7

-5 195 16.5  7.1a 9

Dithizone-CHC13-cold vapor atomic absorption spectrometry is used for sea water

of the Kagoshima Bay during the period 1975-1978.
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Table 3 Mercury content in sea waters of the Kagoshima Bay.

Sample St. No. Date Depth W.T. pH Hg(ng/1)
m) €O I 1
Ka1 -1 76 Feb. 15.’79 0 15.5 7.87 2.5 -
. . . . . : 50 16.0 7.8 2.5 -
100 16.3 7.8 2.0 -
: . 130 16.5 T7.94 2.5 -
-2 77 0 15.3 7.8s 2.5 -
. : 50 15.9 7.8 3.6 -
: 100 15.9 7.9¢ 6.5 -
. 150 16.0 7.7s 3.0 -
: . 200 15.9 7.8 2.5 -
-3 78 0 15.9 T.7¢ 2.0 -
: : 50 15.9 T.7¢ 2.5 -
: : . 70 16.0 7.6 3.6 -
-4 79 18. 0 16.0 8.1s 1.3 -
. : . 50 16.2 8.le 1.3 -
. 100 16.2 8.le 1.3 -
: . 150 15.7 7.9+ 2.5 -
. . . 200 15.4 8.0s 3.6 -
.-5 80 0 16.1 8.0 1.3 -
. . : 50 16.1 8.04 2.0 -
: : : : : 90 16.3 8.04 2.0 -
Koz -1 81 Oct. 5. 0 25.5 8.1 2.0 -
. . . : . 50 23.0 7.9 1.5 -
: . . 100 18.2 7.54 2.0 -
. . 150 18.2 6.7 10.5 -
. : . 190 18.2 6.65 10.0 -
-2 82 7. 0 24.0 8.1ls 1.0 -
. . : . 50 22.8 8.0 1.0 -
. : : 100 18.0 7.9 1.5 -
. : 150 17.0 7.9 1.0 -
: . : . . ¢ 200 17.0 7.92 2.0 -
Kaa -1 83 Sept.19.°80 0 27.3 8.2 1.2 2.2
. : : . . . 50 23.1 8.1, 1.6 3.6
: . 100 20.1 8.0% 0.3 0.9
: 150 17.9 7.9¢ 1.8 1.7
. : . 200 17.3 7.96 1.3 2.2
-2 84 20. 0 27.0 8.3 0.2 0.8
. . . 50 21.6 8.0 0.7 0.6
. 100 17.5 17.73 1.0 1.2
150 17.2 7.3s 3.2 10.9
195 17.5 7.1z 2.2 4.0
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Table 3 Continued.

Sample St. No.

Hg(ng/1)

pH

[
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(m)

Date
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Table 3 Continued.

Sample St. No. Date Depth W.T. pH Hg(ng/1)

m) €O | I m
Ks1 -2 111 Dec. 2.’83 0 19.1 8.2s 2.0 2.1 7.7
v -3 112 ¢ . - 0 18.9 8.2 1.7 2.2 12.1
co-4 113 0 19.2 8.2 1.7 2.1 3.4
. -5 114 0 19.4 8.1« 1.8 1.9 2.9
. -6 115 0 19.6 8.1z 3.3 13.4 13.4
Y 116 0 19.7 8.ls 1.3 2.9 5.8

(

I) : Dissolved inorganic mercury

(II) : Dissolved inorganic mercury plus a part of organic mercury and suspended
mercury

(Il : Total mercury

Table 4 Average values of mercury contents in sea waters of the Kagoshima Bay.

Inorg. Hg Inorg. Hg Total Hg
Year + Org. Hg
(ng/1) (ng/1) (ng/1)

XA - - 12.6 (12.1)
1975-1978  Xg - - 11.8 (11.1)

n - - 70 (172)

XA 2.10 (2.38) 3.57 (3.47) 7.08( 6.93)
1979-1983  Xg 1.909 (2.05) 3.03 (2.87) 6.29( 6.11)

n 41 (87 ) 34 (57 ) 32 (47 )

ﬂ : Arithmetic mean
XG : Geometric mean
n : No. of samples
( ) : Include all the vertical samples
Data without the blacket indicate surface sea water

6.3ng/1 Thb, THIIMAEL3N X 2HFEBEARTORKBEEHEENE (#FH6.3~15.0ng/1,
BMFIHMHEI. Tng/l) EHEBELT, IZIFFMULANMIIHDLEARTIN,
BIREBERMBEKFOKEEHE B, BEHICL2HEELZRITD LRV,

3. 5 BRREBEBKHDOKROEENH

BRREB TR L 72 BB K OBEBEOEMAKER, BREOERKEICERKEN L L%
BOLKBERELRKEOERES A %X 8 IR T,

B (Stn. 87) TREMEOEBKBEHE, BRMEOERKECERKEO—HE L
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Fig. 8. Vertical profiles of dissolved inorganic mercury, dissolved inorganic mercury plus a part of
organic mercury and suspended mercury and total mercury in the Kagoshima Bay.
O : Dissolved inorganic mercury
A Dissolved inorganic mercury plus a part of organic mercury and suspended mercury
@ : Total mercury
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DT KBEFR, BABEEREIVTNLEREICL 5EI/NE WV, L2 L, EILE (Stn. 99, 100)
DHEBKILE DO KELIOn LT OEBKIZBVWTIEENEL 251200, BREOERKE
IZEKBRD—EEED L KBEEFELRKPEEEIBBH IV OPEOTH L, ZDifE
BOBEERICIIBEEBSILY AICHRT L EELNLKE, EBIUT Y FE/HE L R
LTV, ZOEEH»5EKNDEH, BRILY R (KEEHEEDOKEES, 000 ng/n') VH
S ORE, EEOE W A RBKITE T TR S B KEDTERB KT DOKBEHEDHEM
FTE—RIZE-oTWAHEEILND,

3. 6 BERBEBKFOHKEESEROBRETIL
1975~1983F COREIREEHK (F2, 3) PORKEEFEIIOVTIFV V- —HK
FROEEER: & i () 2RV TRANERZEREEGDETRS IIRT,

Table 5 Average values of total mercury contents in sea waters of the Kagoshima Bay
during the period 1975-1983.

Range i; XE n

Year Hg (ng/1) (ng/1) (ng/1)

1975 7 - 48 15.4 14.5 63
1976 6 - 32 10.8 10.1 66
1977 7 - 20 9.13 8.92 38

" 9 -121%* 27.7% 19.1% 10

1978 7 - 10 8.40 8.34 5
1979 (1.0 - 10.5) (2.66) (1.97) (18)
1980 (0.6 - 10.9) (2.79) (1.88) (10)
1981 2.9 - 14.4 6.40 6.03 23
1982 1.7 - 17.6 6.54 5.27 14
1983 2.9 - 14.%%* 8.71%%* 7.76%% 10

iX-: Arithmetic mean
ia-: Geometric mean
: No. of samples
: Vicinity of a sea bottom fumarole
*% : Sea water around the fumarole at
the 200m-depth locations
( ): Soluble inorganic mercury
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1981~ 19834 DR R BB KR ORKPEFRIL, 1975~19T8FEDHEFIZ R o TWh, Zh
BERBEOHEEOETICELA L N, L4 DMENELNTEEITVZ, ZTOHIERL
DEICERBBOKBEEHEEIWEN R o7 LA D LD, BREDKBOTEEIEREICITZ
LI Bl b BBNETHE, L) DR, WKHOKAGHR, BERERIES S b1k
Bah, $LOBED I DHD, TNODEEEELICLHERZERLEDETRHIITIRT,
ZOEH L #EKFDKBEOGHEL, FABEMOEFIL bHVELLHIES R TE T
HZEERLTVA, Matsunaga® 512X 2 EKPOKEEEE #5 ng/l) IRIEEDOS
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Fig. 9. Annual change in the measured content of mercury in sea water.
@ : Mean value
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JAEEEZ SN TWA, EBEERETKBER»SRFOHREDDOEKTDOKBEEEEL LT
0 ~17 ng/l (FIGMHE 3 ng/l) IDBHME SN TW5E, FES (Fiell) 2L a5EK B +if)
FORKBEEEDREHFIZ2.8~5.2ng/1 (FIHE3.6ng/1) ThH 5, BIREBEKFOLK
BEFEIR, NEKOH2EE Y, TNIEERETRALOMTIES), HERE, BiLHoBEX
IiEE), BOKIEEZ EOFENEEL, BEREBBIILZLENTVALDLERINS,

4. ¥ ]

BIREBEKPOKBENEEEL LTIFV y— 2 0ukiV Al —SEFRGEEE L EL
AZX () 12X 2B TEFA—LIEERHE - MBS -GS EFRELEELHVT, EREEE
KFDHEARE*ELKBEFREL ZOTMHERAN, DEDOTLFHALNII R 572,

(1) EIREEBHEKFORKEEFEIBEAKL LTUIKREITZV,

(2) BEREEHBKTFOFEREICLIBKFEFE I MOBEHEBRVTERIRDOLNR Y,

(3) BERBEEBIHMOBEBIDELET LRBHOERKDOTIZIIRKEITEEIZONTNLS
PEMLTVWELDONH), BEEXEE»LOFESEIEL LN,
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