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Environmental Assessments of Ariake Bay during the
Past 100 Years Based on Marine Sediments
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Abstract

0 0 Submarine sediments in Ariake Bay, Kyushu Japan, were examined to assess geoenviron-
mental changes in the area. 6 core samples from representative stationd] Stas. 1-6[0were ana-
lyzed for 16 minor elementd] S, Cl, Ba, Rb, Th, Nb, Zr, Y, Ga, V, Zn, Cu, Ni, Co, Cr, and Pb{using
XRF. Based on measurements of ?!°Pb radioactivity, sedimentation rates at 2 stations, one off
the Chikugo Riveirl] Sta. 2[0and the other at the mouth of Isahaya Bay] Sta. 4[] were calculated,
respectively, at 0.24 cm/year and a maximum of 0.15 cm/year.

0 O The concentrations of heavy metals, such as Cr, Ni, Zn, and Pb, in the marine sediments are
about one-third of those of the highly polluted marine sediments recorded in Tokyo Bay around
1970. The vertical profile of a minor element can be divided into an upper section and a lower
section. The upper section indicates various gradual changes, but the lower section is almost
constant. The boundaries between the sections roughly correspond to the beginning of the 20
century, based on the sedimentation rate.

0 0 Zn and Pb in the submarine sediments can be useful indicators to trace suspended mud
derived from the Chikugo River. The complementary relationship of the vertical profiles in the
spatial distribution suggests that the continuous migration of the sedimentary province may be
governed by the geometrical arrangement of the estuaries of major rivers and by the tidal circu-
lation pattern in Ariake Bay. Probably, large dams built on the major rivers have hampered the
sedimentation process dominated by traction flow and have decreased the maximum drainage
speed. As a result, such processes have promoted the expansion of the muddy area in Ariake Bay.
0 O Planktonic dinoflagellatal Sta. 20and diatom] Sta. 4[0fossils were also analyzed. Assuming
such sedimentation rates at the stations, marine phytoplanktons] Brigantedinium spp., Rhizo-
sorenia spp. and Skeletonema costatum(] which indicate eutrophication of the sea water, have
increased in relative abundance during the past 10 years.
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Fig. 10 Index map of Ariake Bay and major rivers.
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Fig. 200 Sampling stations for six sediment cores.

gbooooooooobobobooooogoo
gbooooooooboobobobo

nmooooooooooooooooo

oooooooooooog,sotooooon
ooooooooooooooooboebbO
000000 100000020020 10 00 Stas.
102030 0 O 0O 2003 0 500 Stas. 40 5060
gboooooooooboboboooboooboon
oon

OSta. 10000000000 39em 000
gboooooooooboboboooooboon
00000 39emU0 128em 00000000
toododoooooooboboobbbooboobooboo

DY S



O

100000000000

Table 1 Location of the studied core samples.

Station No.  Core No. Date Latitude Longitude Water depthl m0  Length! cm[]
Sta. 1 1 Oct. 10, 2002 33°02.480N 130°22.062E 10.9 128
Sta. 2 2 Oct. 10, 2002 33°03.793N 130°16.036E 9.2 90
Sta. 3 3B Oct. 10, 2002 33°00.177N 130°13.184E 6.2 62
Sta. 4 May 1, 2003 32°56.500N 130°14.500E 9.7 60
Sta. 5 5 May 1, 2003 32°52.988N 130°15.041E 8.0 50
Sta. 6 May 1, 2003 32°40.922N 130°29.984E 29.9 40
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Fig. 3 Core descriptions and depth profiles of H,O" , Cl and total sulfur in core samples of Stas. 1-6.
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Table 200 Accuracy for trace elements analysis.

Sample MAG-1

SDO-1

Averagél n=70 s.d. RSDO Ref. V. s. d. Averagél n=70 s.d. RSDO Ref. V. s. d.
S$1ppm  3496.2 66.5 1.9 3900.0 O 49652.0 1681.6 3.4  53500.0 4400.0
CU ppm0 31630.8 1197.1 3.8 31000.0 600.0 109.3 6.3 5.8 0 O
Bal ppm0  486.5 11.0 2.3  480.0 41.0 467.0 11.1 2.4 397.0 38.0
VI ppm[] 142.3 1.9 1.3 140.0 6.0 171.5 3.9 2.3 160.0 21.0
TH] ppm0 10.2 0.9 8.6 12.0 1.0 8.4 1.3 15.2 10.5 0.6
NI ppm0] 15.8 0.4 2.8 12.0 O 14.4 0.6 4.1 11.4 1.2
Zt] ppm[] 131.5 1.5 1.1 126.0 13.0 172.0 2.7 1.6 165.0 24.0
Y] ppm[] 27.7 0.3 1.0 28.0 3.0 43.5 0.7 1.7 40.6 6.5
St] ppm[] 147.6 1.7 1.2 146.0 15.0 77.3 14 1.7 75.1 11.0
Rb] ppm0O  161.0 3.2 2.0 149.0 6.0 123.2 2.7 2.2 126.0 3.9
Gal ppm0] 22.6 0.9 4.0 20.0 1.5 16.8 0.6 3.9 16.8 1.8
Z1] ppm[] 134.8 14 1.1 130.0 6.0 59.5 14 2.3 64.1 6.9
Cul ppm0J 29.0 0.6 2.1 30.0 3.0 50.7 1.3 2.5 60.2 9.6
Nil ppm[ 48.2 2.8 5.8 53.0 8.0 96.3 5.2 5.4 99.5 9.9
Cal ppm0] 22.1 1.6 7.2 20.4 1.6 46.4 2.4 5.2 46.8 6.3
Ct] ppm0 100.9 2.0 2.0 97.4 8.0 67.6 2.9 4.3 66.4 7.6
PhJ ppm0O 23.1 0.3 1.1 24.0 3.0 23.3 0.7 2.9 27.9 5.2

sdJ000D00ORSDODODOOOOOORef.VOO O OO Govindaraju,1994 0 0 00 00O
s.d: standard deviation, RSDO : relative standard deviation, Ref. V.: reference valudl Govindaraju, 19940
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Table 3 Average abundance of trace elements in the sediments, which are considered to have been accumulated
before modern industrial activitied] geological background levelll

Station 1 2 3 4 5 6

Depth 42-114ecm  s.d. 20-50cm  s.d. 26-62cm  s.d. 10-40cm  s.d. 10-50cm  s.d. 20-34cm  s.d.
H.,0O OO 41 6 53 2 61 1 61 1 45 3 49 2
CL ppmU 16276 2013 19172 1680 15414 568 31062 3869 19400 2306 19640 1102
31 ppm0 5709 609 6324 502 5905 475 7186 539 8187 849 5715 198
Bal ppm[ 257 14 261 11 254 5 235 10 224 19 248 9
VI ppm0 97 3 96 3 97 5 92 3 104 90 3
THh] ppm0 7 1 8 1 8 1 9 1 6 1 6 0
NI ppm0 10 0 11 0 12 1 11 1 9 1 11 0
Zt] ppm0 166 11 155 4 154 3 139 5 127 16 140 3
Y] ppm0 21 1 22 1 22 1 20 0 21 1 20 0
St1 ppm0 238 33 179 11 161 11 189 13 580 126 288 24
Rb] ppm[ 73 2 72 1 75 4 72 2 59 6 67 2
GdJ ppmU 18 1 19 1 20 1 18 1 16 1 18 1
Zn] ppm0O 82 4 182 7 93 7 83 3 77 10 123 8
Cuw ppmU 20 4 25 2 22 3 17 0 31 2 22 1
NU ppm0O 15 4 18 2 23 4 14 3 16 4 12 3
Caél ppm0 15 1 15 1 15 1 13 1 15 1 15 1
Ct] ppm0 63 5 62 3 67 1 58 5 66 5 57 4
PhJ ppmO 14 1 24 1 17 1 15 0 13 2 19 0
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