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Meracury Level of Seawater and Suspended Matter of the Region
around Japan
Michio Takepa, Arao TsuruTta, Akiyoshi KATAoKA

and Yasuaki Takepa

Mercury of seawater and suspended matter sampled from the region around Japan was
determined by flameless atomic absorption spectrophotometry in August, 1983. Before being
determined, mercury of seawater sampled was concentrated with activated carbon. The mean
mercury level of seawater was 2.2 ng !~ ' for 25 stations. The mean dry weight of suspended
matter was 1.9 mg{ ™' and mean mercurvy content of suspended matter was 0.73 prge !
Average scawater burden of mercury (the sum of the mercury content of seawater and

suspended matter) was about 3 ng 1=in agreement with the level of the Indian Ocean and the

China Sea in the preceding paper.
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Fig. 1. Location of sampling for seawater. suspended matter, bottom mud, and plankton
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Table 1. Averages of tempceralure, salinity, and pll of seawaler sampled

n Range Mean Sh CV (%)
Temperature(T) 27 20.1 =31.2 26.5 3.03 11.4
Salinily (%o} 27 20.24—34.51 32.67 2.87 8.8
pH 27 7.82— 8.49 8.28 0.19 2.2

# : Number of sample, SD : standard deviation, CV : coefficient of variation.

AHE KO K SR % Table 21275 L7z, UARBFEKIORHOTEY KPR (L
1.9ng! " THBHDICA L. TH. Table 2. Mean mercury concentration(ng !~ ') of sea-

water
HE, BLUIBOFEOEIZ
s L . Region n Range Mean SD CV(%)
3.2ng 1T TEWIER L0 R, 0 P 19 02-62 1.9 14 772
£ o NESIZIUT AT Tz, 4 _Port of call™ 5 1.0-5.8 3.2 2. 61.2
n: Number of sample, SD : standard deviation, CV : cocfficient of
O il KK AS19804F 12 4, variation.

*: Shimonoseki. Ishinomaki. and Sakaiminato.
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Table 3. Correlation of mercury concentration of seawater to pH. salinity. temperature,

and weight of §§

Regression equation: y =ax + b

x ¥ n T,
pH mercury concentration of seawater 25 —=0.1704
Salinity ” k ” 25 —-0.1187
Temperature ” . 4 25 —0.0394
Weight of §8 ” ” ” 25 0.2166

r,: Correlation coefficient.
n - Number of sample.
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n Range Mean SD  CV(%)
Weight(mg 1) 25  0.34—11.68 1.95 2.68 137.0
Mercury( g gh* 25 0.25— 1.96 0.73 0.37 50.8

n : Number of sample, SD : standard deviation, CV : coefficient of
variation.
*: Dry weight.
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Table 5. Correlation of weight of SS to pH. salinity. and
temperature of seawater
Regression equation: y =axr + b

x ¥ n ¥,
pll weight of SS 25 -0.3107
Salinity ” 25 —0.8270**
Temperature 5 —0.0308

r,: Correlation coefficient.
n: Number of sample.
*x  Significant, P = 0.01.

Table 6. Correlation of mercury content of SS to pH,
salinity, temperature, weight of SS, and mercury
concentration of seawater

Regression equation: y =ax + b

x ¥ [ T.
pH mercury content of SS 25 —0.0163
Salinity " 25 0.2180
Temperature ” 25  0.0873
Weight of SS (mercury content of SS) ™! 25 0.4911**
Mercury concentra- mercury content of SS 25  0.2918

tion of seawater

r. : Correlation coefficient,
n : Number of sample.
**  Significant, 2 = 0.01.
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Table 7. Seawater burden of mercury and concnetration factor for mercury of SS

n Range Mean SD CV(%)
Permeable mercurying {~'}*! 23 0.2— 6.2 2.1 1.61 76.6
Impermeable mercury(ng { ~')*?2 23 0.2— 4.5 1.2 1.20 99.5
Total mercury burden(ng I—’)” 23 0.6—-11.0 3.3 2.39 72.1
Concentration factor (X 10%** 23 0.2-19.6 1.6 3.9 239.9

*1: Same as the mercury concentration of seawater.
*:: Contribution by SS 1o total mercury burden of seawater.

*3; Sum of permeable and impermeable mercury.
. mercury content of SS{wet basis)
*1: Concentration factor = —— - e
mercury concentration of seawater
and weight of SS on the wet basis was obtained on the assumption that the mean moisture content is 80%.
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Table 8. Correlation of impermeable mercury burden to weight of SS. mercury content of SS.
permeable mercury burden, and total mercury burden
Regression equation: y = ax + b

X v n Yo
Permeable mercury burden impermeable mercury burden 23 0.4286*
Mercury content of SS < - 25 —0.0258
Weight of S§ " “ ” 25 0.8233**
Total mercury burden v . i 23 0.7930**
” ” ” permeable mercury burden 23 0.7860* *

* : Significant, £ =0.05.
*# : Significant, P =0.01.



Table 9. Constituent species of SS and occurrence number

Occurrence
Group number Specics
of
speies
1. Phytoplankton
Diatoms 23 Thalassiothrix fravenfeldit
19 Nitzschia seriata
14 Rhizosolenia bergontt
13 Rhizosolenia styliformis
12 Chactoceros affinis
10 Thalassionema nitzschioides
Coscinodiscus jonesianis. Naviewla caneellate
8 Coseinodiscus excentricus. Chaetoceros didymus, Chaetoceros brevis. Achnanthes
longipes
7 Chaetoceros denticulatus. Rhizesolenia alata
6 Skeletonema costalum, Asterionella japonica, Chaelocervs convolutus
5 Coscinodiscus radiatus. Bacleriastrom varians
4 Coscinodiscus asleromphalus, Rhizosolenia seligera, Chaeloceros curvisetus.
Chacloceros compressus
3 Bidduiphia sinensis, Nitzschiu longissima, Leplocyiindrus danicus, Coscinodiscus
nitidus. Bacleviastnum delicatulum
2 Chaetoceros pevvianus, Chacloceres danicus. Diploneis splendia. Asteromphalus
heptactis. Coscinodiscus lineatus, Lauderia bovealis, Chaetoceras decipiens,
Chaetoceros densus
1 Chacloceros castracanei. Nitzschia clostevum, Thalasstosira rotulu, Coscinosira
oestrupi, Chaetoceros lorenzianus, Ceratenlina bergoni. Slephanopyxis palmeriana,
Dactyliosolen mediterranens, Stigmorphora rostrata. Rhizosolenia acuminala,
Bacteriastrum elongatwm
Dinoflageliata 15 Prorocentrum micans
12 Ceralium furce
8 Dictyocha fibula, Ceratium (ripos, Cevatium macroceros, Dinophysis ovim
7 Ceratium kofoidii
6 Ceratinm fusus
3 Peridinium oceanicum, Dinopiysis homnenlus, Peridiniwm sp.
2 Peridininm deperssum, Oxyvioxum scolopax. Pyrophacus korelogieum
1 Peridinium nipponica, Ceratinm massitions, Cevativom (richoceros. Prologonvaulax

polvgrama. Ceratiwm contortum, Ceratium hwmile, Peridininm steinii, Distephanus
speculus, Ceratium inflexum, Cevatium lineatum, Phalacroma cuneus, Noctilura
seintillaus, Phalacroma milva. Pevidintum orbicutare, Oxytoxiom diploconus,

Peridinium pentagonum, Cerattum candelabrum

8 Trichodesmium ervihraeum

Il. Zooplankton

Tintinnopsis 2 Helicostomella longa
1 Tintinnopsis aperta, Tintinnepsis radix. Tintinnepsis baltia. Codomellopsis nipponica
Radiolaria 2 Plenrspis costata, Sticholonche zanclea, Gazelleta hexanema
1 Stauracentha quadrifurca
Copepoda 7 Oithona similis
3 Acartia sp.
1 Eunterping actifrons
Plankton larvae 1 Copepoda nauplins
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s W ERA 1L, 132 A L4 Table 10. Constituent group of plankion. number of

o species of each group, number of collecting slation
Wicbhblo TR LTEY, 20 from which each group was found, and seawater

" . . tempceratutre
Hig b % @420 ) H85% %
- . i | - - Number Number Scawater
SO LOOETEHOT D, ZHLI Group of of temperature(C)*”
MU, EEEBIEESKER2E. 1T O specics _ station™  Range  Mean
o L o Diatoms 47 26 20.5—29.9  25.3
MR SRR L A BUE TR Dinoflagellata 31 25 20.5-29.9 253
. . . e . Cvanophyceae 1 8 26.7—29.9 28.1
N2 + g S S L g s ) 3 Y
ik 22.8°& 20 8 DWHBIMTOIKEE 1 innoinea 5 5 23.8—27.1 253
. - - Radiolaria q 2 25.0—25.9  25.3
bz, £ SO
WO, T IT, SSOMREY Copepoda 3 9 20.5-26.7 22.8
] 1 20.5-21.1  20.8

it & okild, KR4, pH. SSHE, i _Plankton larvae
- . o *1: The whole number of collecting station is 26.

K /ki‘ﬁﬂ B4 USS/kﬂ%E b2 1) *.: Seawater temperature of collecting station.
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Subjoined table Mercury content of sea-bottom mud and plankton

Date Location Depth of Mercury

of Sample of water content

sampling sampling (m) { ugr g1

8/ 5 sea-bottom mud 30" 56.6°N 139746.2'E, 2215 0.15*!
8/23 sea-bottom mud 39°43.3 N 143°55.0°' . 3000 0.12*}
8/24 sea-bottom mud 39745.0'N 143°25.0'k 2150 0.29*!
8/ 6 plankton 33°41.2’ N 1387 44.2'F 0-5 0.02**
8/24 plankton 39°47.0 N 143 27.1'E 0—5 0.02**

*1: Dry weight basis. Mercury in mud was determined directly by combustion, trapping on gold and
electrothermal atomic absorption spectrophotometry { Nippon [nstruments Co. Ltd. * Rigaku Mercury
SPT ).

*2: Wel weight basis. After the digestion by acid mixture of plankton. mercury was determined by flamcless
atomic absorption spectrophotometry.

(3it)
1) #2E, M Nisavera. S, Komsm, Ko Marsexasa, K. Hara and T, Kosuea -
BiifdE. 39, 295—300 (1983)

2) B - BB - H WY - A - WA D OKBEKRER. 32, 5765 (1984)



