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8P RBEMD Pb-210 & L U Cs-137 3k & 2 HRERE
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KANAI Yutaka and IKEHARA Ken(1995) Sedimentation rates of offshore deposits in the
Sea of Japan off Niigata Prefecture, using Pb-210 and Cs-137 radioactivity mea-
surements. Bull. Geol. Surv. Japan, vol.46(6), p.269-282, 9figs., 2tables.

Abstract : Sedimentation rates of offshore deposits in the Sea of Japan, near Niigata
Prefecture, were determined from three core samples collected during a geological
survey cruise (GH92) in 1992.

Two cores taken 20-30 km north of the mouth of the Shinano River at a water depth
of 81-135 m, have sedimentation rate of about 4mm/y (0.27-0.34g/cm?/y) determined from
Pb-210 measurements. This sedimentation rate is higher than for the offshore sediments
to the southwest of the Shinano River mouth. On the other hand, one core sample taken
13 km northwest of the Shinano River estuary shows a uniform distribution of Pb-210 at
shallow depths down to 10 cm, but Pb-210 activity decreases rapidly at deeper levels. The
sedimentation rate at deeper levels is 1.9 mm/y, which is lower than those of the other
two core samples to the north of the Shinanc River estuary. The lower sedimentation rate
of offshore sediment to the northwest of the Shinano River mouth suggests that a portion
of sediments supplied by the river are transported northward by ocean currents or that
the sediments have been disturbed after deposition, for example by bioturbation.

Cs-137 radioactivity in these three sediments were generally low (a maximum value of
0.021 Bq/g was observed). The sedimentation rates, deteremined by Cs-137 measurements
assuming a maximum peak in 1963, were 3.4-4.8 mm/y and were consistent with those
determined by Pb-210 measurements. In this study area, it is shown that the maximum
points give better estimation of sedimentation rate than the first detection point, because
of the low Cs-137 activities of samples and the instrumental detection limit.

The fluxes of excess Pb-210 in this area are 0.17-0.25 Bq/cm?/y, which are larger than
those in lake and other pelagic sediments. Sum of excess Pb-210 and Cs-137 in these
samples are larger than those of other offshore sediments further away from the Shinano
River mouth. The excess Pb-210 and Cs-137 also have a positive correlation. The higher
fluxes of excess Pb-210 and overall sum of excess Pb-210 and Cs-137 may be due to large
sedimentation rates of suspended particles from the mouth of the Shinano River.

EREhiz 3AOHEHDa 7RECOWT, Pb-210%
BLUCs-137T B2 HWTHERE 2RO 2, ZORE,
1992 i fTb i EERE (GHI2) BT  FENMO» 58 20-30 km At AmD 2 KD a7 (K

2 F

* bR keywords : sedimentation rate, lead-210, cesium-137, off Niigata, the
O VEPEHE IR Sea of Japan
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Fig. 1 Locations of core samples taken by box corer

@ : this study o: Ohzeki et al.(1987) ®s: Suzuki(1993)
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Fig. 2 Variations of Pb-210 and Pb-214 radioactivities and K content in each core sample
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Fig. 3 Variation of excess Pb-210 radioactivity(Pb-210ex)in each core sample A solid line of B-91 is a
regression curve calculated by using samples deeper than 10cm, while a dotted line is that calculated

by using all samples
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Fig. 4 Variations of physical properties in each core sample.
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2728 T 5% 1954 £ & T B vk CRHIHREEE 2 & H
T5E, B-91 TiZ 4.2-4.7mn/FE (16-18 cm DD &
%), B-126 TiX 6.3-6.8 /4 (24-26 cm), B-135 TiZ
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ZDE3LT3IADT 7 IIBIT B Cs-137 fithigesa
Eovr—2r58E, ©— BB X UREERRER Sk
HOBEBY 2 AN TEH U7 FYEREE %, Pb-210 &
X EgHREE L Ab R TE1IRIRLE.

4. % =

4.1 $8-2103% (Pb-2103%)

B-126 5 XU B-135 2B F %2 2 7 O Pb-210ex 135 3
Blicmnd s & 5 BB EmA L T8 Y, Z0ME
&5 4.0m/FELEHE N, ZDOfEE, Pb-210 #%
% RV RRIE > (1987) 12 & 2 B E R ekl 13 4 kn
HIS COHERBEE 3.8 m/y (KEH 30m), 2.1m/y (K
B35 m) £ BEWETH S, B-126 B X U B-135 3fE
BIEOWZH Y, MO 5 20-30 kmBl EHBERL TV 2
25, W OESHEBRISZL I OB I D bED D
BEELR->TWLHDEEZOLNDS, $HAK1993)HH
IR TO Ph-210 Biiz & 2 HREEEZRDTHBY,
sENT 7, EEESTO0.079 g/mt/y, 0.108 g/wt/y &
WIEERREL TS, 25 KR 779 m, 525 m & A&
TFeatbl X 0 DX 2 RIBVWER TERI W27 T,
AR TE SN2 0.27-0.34 g/at/y L EE B ¥ 1/3 o
5 1/4FEETH B, 8 7L, ZKEE & HRSEE L OBR
PRULTHS, KENZH» (1987) I3 HRBEE 2 EEHE L
TRLTRWDT, KPFFEOFHEE 4MNEBR) TH 5
AR (2.59), FEIREEE (69%) 2IRE L TEHEL TH 2,
BRI BY BT~ ThoIbEBICIZHASET

F1E Pb-210 #:3 & U'Cs-137 ¥riz & % P HREE
Tablel Average sedimentation rates estimated by Pb-210 method and Cs-137 method
method |  Pb-210 method (mm/y) Cs-137_method (nm/y) *
location (1) max. peak (2) higher peaks (3) first detection
B-91 1.9%(0.178/cn?/y) 2.8-3.4 2.8-4.8 4.2-4.7
B—126 4.0 (0.27g/cn?/y) 3.4-3.9 3.4-4.8 6.3-6.8
B—135 4.0 (0.34g/cat/y) 4.1-4.8 - 6.8-7.9

% calculated using core samwles deeper than 10cm, calculation using all samples sives 2.6 mn/y (0.22 g/cn’/y)
* o (1) maxinum peak is assigned as 1963 (e.g. 8-10cm for B-91, 10-12cm for B-126 and 12-14cm for B-135)
(2) several higher peaks are assigned as 1963 (e.g. 8-14cm for B-91 and 10-14cm for B-126)
(3) samle over threshold of detection is assigned as 1954 (e.g. 16-18cm for B-91, 24-26cm for B-126 and 28-30cm for B-135)
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Fig. 7 Relationships between sedimentation rate and water depth at stations off Niigata
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Sedimentation rate at 2cm interval based on CRS (constant rate of supply)model
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Fig. 9 Relationships of inventories between excess Pb-210 (Pb-210ex) and Cs-137

F2xk  BFEPb-210 77 v 7 AL L UREPD-210, €3V A-137 DA RY MY —

Table2 Fluxes of excess Pb-210(Pb-210ex) and inventories of Pb-210ex and Cs-137
location (Pb-210ex) f lux (Pb-210ex) inventory® Cs-137 inventory
B—91 0.40"Ba/cm?/y 6.62 % 0.07 Ba/cm? 0.126 + 0.004 Ba/cm’
B—126 0.25 Ba/cm?/y 7.43 + 0.07 Ba/cm? 0.220 + 0.004 Ba/cm’
B—135 0.17 Ba/cn?/y 5.02 + 0.06 Ba/cn? 0.115 + 0.004 Ba/cn?

*  calculation by using samples deeper than 10 cm gives 0.091 Ba/cm?/y
¥x | sum of activities in the core studied. The other calculation including the assumed
deeper core parts gives 6.7, 8.0 and 5.4 Ba/cm? ,respectively.
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