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Abstract

The horizontal and vertical distributions of chromium, zinc, copper, lead and nickel in the
sediments in Osaka Bay were determined. Judging from the results of the sedimentation rates
determined by 219pp, dating technique, the pollution of the sediments by these heavy metals seemed to
have been occurring since about 1900-1930. The concentration of these heavy metals at each
sampling station was constant in the deeper part of the vertical distribution. This constant value
was taken as the background concentration at each station considering the sedimentation rate. The
amounts of artificial accumulation of these heavy metals were estimated at each station by integrating
the values which exceeded the background concentrations. These values were 0-1,800 for chromium,
0-12,000 for zinc, 0-2,100 for copper, 0-3,300 for lead, and 0-140 for nickel in units of ug/cm?
respectively. Moreover they were higher at the head part of the bay.

From the horizontal distribution of these values, the total amounts of artificial accumulation
of the heavy metals in Osaka Bay were respectively found to be 4,400 tons for chromium, 30,000
for zinc, 5,900 for copper, 7,800 for lead, and 400 for nickel. These values were nearly equal to
the values of Tokyo Bay, but were several times higher than the values of Ise Bay except the one
for nickel.
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Figure 1 Sampling station in Osaka Bay
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Figure 3(a-b) Sedimentation rate at No.3 and No. 14

%3 (a—b) BUCIZERIHO No. 3 HE U EEEE O No. 14 HI2 B 2 20Phe, DHEHM&RT, R s
B 627 & 912, Nold 8 Cld 29Phex (FHES 12X L CEBITCIKD L T 5D, No.3 H TIxEF30~31em bl
ETEBMIZHL L Tvd L ON30~31enlliZ Tl 29Phex O FHICELND L LD, ZHZ L, No.3 HD
ERATHEOHIEBICM LA 0END D -2 2 & #HEBZ 2, BOBEROWE D L HEREE K> b & No.l4
T30, 26em/4E, No. 3 30~ 31emBl iR Tl20.69em /4 & WA HILE, ARSI Z N L 5oL THe
RENEEOMEEENSHFRERT. I bL0MHEIE, MARUEE (19782) 27K 72 KRIEN0.12~0.61
em/HE X ) HERERIE C RIREOETH B,

No.3 HOERBIHENEELB MBI EL 28 H t () (2, KBOL BB BT 5T OMEEw
(g/em® )BTV E W IEELBCZ LICEVRRICE Y RD 22 HCE S, RERRUMEHIIT8a)



HEAVY METAL POLLUTION OF BOTTOM SEDIMENTS IN OSAKA BAY 109

Kobe

Osaka

Figure 4 Sedimentation rate (cm/year) in Osaka Bay
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Figure 5(a-b) Vertical distribution of heavy metals in sediment cores
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Figure 5(c-d) Vertical distribution of heavy metals in sediment cores
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Table 1 Background concentration of heavy metals in the sediment

background concentration(ug/g)
heavy metal
Osaka Bay Ise Bay Tokyo Bay

chromium 60 - 85 45 - 70 70 - 100
zinc 90 - 110 80 - 110 90 - 120
copper 20 - 25 15 - 25 40 - 60
lead 35 - 50 30 - 55 35 - 60
nickel 40 - 55 30 - 50 45 -~ 60
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Table 2 Artificial accumulation of heavy metals in the Sediment of Osaka Bay

station artificial accumulation (ug/cm?)

No. chromium zinc copper lead nickel
1 740 3,700 1,400 1,500 140
2 520 3,900 570 900 40
3 1,800 12,000 2,100 3,300 70
4 210 1,800 280 400 20>
5 190 2,800 390 430 20>
6 230 300 360 410 20>
9 200 —_ 110 180 30

10 700 1,400 190 190 0

12 350 2,600 230 540 20

14 20 1,100 210 110 20>

16 100 1,900 300 340 40

18 130 580 80 140 20>

21 0 0 0 0 0

Tokyo Bay 30-2,900 100-8,600 40-2,500 70-1,700 30-250
Ise Bay 0- 510  0-1,700 0- 760 0-1,200 0-160

Figure 7(a-c) Distribution of artificial accumulation of heavy metals in the sediment (ug/cm?)
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Figure 7(d-e)
Distribution of artificial
accumulation of heavy metals
in the sediment {ug/cm?)
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Table 3 Total artificial accumulation of heavy metals in the sediment

total artificial accumulation(ton)
heavy metal o/T  0O/1
Osaka Bay(0) Tokyo Bay(T) Ise Bay(I)

chromium 4,400 5,300 1,000 0.8 4.4

zinc 30,000 21,000 4,800 1.4 6.3

copper 5,900 3,400 1,200 1.7 4.9

lead 7,800 4,500 1,300 1.7 6.0

nickel 400 600 300 0.7 1.3
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