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ESTIMATION OF RECENT SEDIMENTATION RATE AMD SEDIMENTARY ANOMALY
IN LAKE BIWA

By Hirokazu TAISHI and Sefsuo OKUDA

Synopsis

A conceptual model of ?'°Pb profiles was introduced and numerical evaluation of the
activity profiles was conducted to quantitatively interpret the 2'°Pb and **’Cs data in nine
sediment cores from Lake Biwa.

The conceptual profile was assumed to be essentially formed by a combination of normal
sedimentation mode, under the conditions of constant sedimentation rate and 2*°Pb supply into
the sediments, and anomalous mode caused by an extraordinary sedimentation events.
Moreover, the profile was assumed to be modified by interfacial mixing effects. Applications
of the model to the **°Pb data derived estimations of sedimentation rates in the normal mode
and the age of the anomalies. The normal sedimentation rates ranged to be about 30 mg-
cm~2eyr~! with a very small variation, nearly uniform in the central region of the lake (deeper
than ca. -40 m in water depth). The lower and the upper anomalies in the 2:°Pb profiles were
presumed to be associated with two storms in 1896 and 1959, respectively, which brought
exceptionally heavy rainfall and strong wind to the lake and the surrounding areas.

Numerical evaluations of the activity profiles of 21°Pb and *’Cs were carried out using an
unsteady state advection-diffusion model considering consolidation effects, and involving two
sorts of sedimentation modes as put in the above conceptual model. Of all the parameters to
be derived, the normal sedimentation rate and the age of anomalies were nearly fixed to the
estimates from the conceptual model. The other parameters such as the interfacial mixing
coefficient, the mixing depth, the thickness of anomalous horizon and the radionuclide activity
in anomalous sediments, were determined by best-fitting of the model to the data through trial
and error. Approximately the same values of the parameters to both the 2'*Pb and ¥’Cs data
were finally chosen for each of the cores.

The normal sedimentation rates were estimated to be 30-40 mg-cm~2+-yr~! for the cores
in the central region, supporting the result from the conceptual model Bulk sedimentation
rate, involving contributions of anomalous sedimentations, gives a mean rate over the last 90
years. Along a traverse of the lake, the rates were least in the center while becoming largest
on hoth the sides near the coasts. This implies that anomaly contributions should be
dependent on the distance from the sediment sources of land or shallower bottom areas,



260 WABIEIIRIESR £328B-1 F1. 4 (1989)

without attribution to sediment focusing effects. Estimates of mixing coefficient were
comparable to those in relatively gentle environments according to the previous studies.

The present evaluations confirm existences of sediment anomalies which were brought by
the disastrous downpour in 1896 and the storm in 1959, from a viewpoint of analytical method
for the radionuclide profiles in sediments. In future, these anomalous events must be backed
up with more actual evidence.
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Fig. 1. Sampling sites of sediment cores from Lake Biwa in the
present study (solid triangles) and in the previous studies
(see Table 1). Contour lines show water depth in meters.
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Fig. 2. Excess ?'°Pb profile of core B5. U,, U, and U,:
segments showing downward exponential reduction
in activity. A, and A, : intervals of uniform activ-
ity associated with anomalous sedimentations.
After Taishi (1989).'9
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Fig. 3. Excess 2°Pb profiles of the cores. Short lines and a long one show the
intervals in which the usual and bulk sedimentation rates, were
estimated, respectively. After Taishi (1989).'"
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Fig. 4. Conceptual model of 2'°Pb profiles. Curve I: no interfacial
mixing effects. Curves II and III: modified by mixing
effects which are relatively weak and strong, respectively.
Thin lines in curves II and Il are the same as curve L
Hatched parts show intervals where uniform activity are
apparently observed in the profile.
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Table 1. Estimates of sedimentation rate in the normal sedimentation mode, S, the bulk
rate involving anomaly effects, S,, the age of the lower anomaly, Y,, and the
time interval between both the anomalies, 74, for each of the cores, using
conceptual #°Pb profile.

Site Water Sampling Sy Se Y, Ta
Depth(m) Date (mgecm™2.yr™') (yr AD) (yr)
Gl 31 May, 1987 48 56 1987 48
B3 52 July, 1984 — 56 - -
B5 83 July, 1984 32 39 1882* 58*
B6 88 Sep., 1986 30 48 1914 75*
B7 92 May., 1986 30 48 1887* 59*
G2 93 Sep., 1986 32 48 1885* 58*
KM 104 Apr., 1986 27 42 1885* 69*
G3 63 Aug., 1986 28 38 1930 67*
BW 35 Oct., 1984 115 174 1949 20
Mean — — — — 1884+2 647

*proper estimates used for the calculation of mean values. After Taishi (1989)'",
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Fig. 5. Vertical profiles of consolidation function Y =In(p) in each of the cores. The

solid line is a five order-polynominal curve best-fitted to the data plotted with
dots. After Taishi (1989).:2
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Fig. 6. Schematic activity profiles in the present model, during the
normal sedimentation mode alone (a), at the insertion of
anomalous mode (b), and during the normal mode after the
anomalous one (c). T4 and A are the thickness and the
radionuclide activity of the anomalous sediments, re-
spectively. A, is the activity at the sediment-water inter-
face in the normal mode. Dashed line on the right is a
profile for no mixing effects on the anomalous interval.
After Taishi (1989).'%
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Fig. 7. Change in the atmospheric fallout of *’Cs at the Meteorological Research Insti-
tute (MRI) in Tsukuba (heavy lines with dots). The upper and lower thin lines are
maximum and minimum in five locations in Japan (Akita, Sendai, Tokyo, Osaka
and Fukuoka). These curves are smoothed by running mean with an interval of
six months based on data obtained every a month by Katsuragi (1983).!" After
Taishi (1989).'2
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EPMERBIT T & > TR 2R EEHIL, BEHEEE— P ICB T 2 8BEE S, WERE TOLEBERED,,
BBy, £ U CTAYEHERe—PcBL TR, HEREREY, BET, HREYREUROHEREY
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PITHRCIN T I RBHISBETEHORBEAN, ZOLE, A—a7TC¥PhBLU¥Cs7T—S KK
X9 HEHER, TEIRIFLOUEHEEZHVI LS XLk, B8, RERCENCHA S QS ERYRO
BRI, HIRE—RCEMING LEESNIOT, As OERS 2 THTZNIZE > TBREI
okt Ili,

UEDHET, 270 Pb BX U WCs SIEMMIC DOV THEE 2T, T XRBEET L5
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Table 2. Estimates of parameters by numerical evaluations for the 2°Pb and *’Cs profiles
in each of the cores. For the notations of parameters see the text.

Parameter Gl B3 B5 B6 B7 G2 KM G3 BW
D, [cm?eyr—1] 0.8 1.0 0.9 1.0 1.0 1.0 0.9 0.8 1.0
0.5 0.25 0.3 — 0.5 0.7 025 ~— 2.0
Xy [gecm™?] 0.8 0.5 03 0.3 0.4 0.4 0.3 0.3 1.5
0.8 0.7 0.8 — 0.5 0.7 075 — 2.0
S, [mgecm2.yr—t] 45 35 35 32 35 40 35 30 150
45 30 35 — 35 40 35 — 150

Anomaly in 1959
T, [gecm™2] 2.7 0.8 0.8 0.8 1.0 1.2 0.8 0.6 1.5
A, [dpmeg™] 13 16 16 15 18 18 13 17 13
6 6 6 — 6 6 6 — 6

Anomaly in 1896
T, [g-cm™2] — 1.5 0.8 1.0 10 1.5 0.8 0.8 —
A, [dpmeg™] - 16 16 15 18 18 13 16 —

The upper and the lower rows for the same parameter indicate the 2:°Pb- and *’Cs-derived
estimates, respectively. In core BW another anomaly with the age 1972 yr A.D. is
assumed (74,=1.0 gecm™ for both, and A,=14 dmp-g~! for 2'*Pb and 8§ dpm-g! for *’Cs).
After Taishi (1989)'2.

a7 B5 & G21iX (Fig. 10, 12), °Pb 3 X U"¥Cs 7 — 7 i L THABERAT 5 S & EHTCE 4T
HE.ERINTORWIEIT BT e KMZDWTHHEETH %, 2 7 B6 @ 2°Pb $E 412 o T i (Fig.
11), BF26EMCHLY T 2 B EHOEBRERREL T3 LWL IREY O b L ICEIERIT 21T 1243, 20
BRIIo7 B ELAERFTHZ LEbN S (YCs 7 — ¥ IIRHAIE) . BRI TRV T G3 D ™Pb
SHEAMICOVTYH, BERRIGARDSEFOREZKEY U TEMEEN 2175 12 "Cs iED A 13 7 — ¥ 753
ST DB, 2 7 B3I DWW T, i~z 2Ph $AEA A O—BH 2 BT h 2 BE —HKE %
BT, HERERBOTFAECREEERTI»I T3 X3 1ca23, Lvl, ioa7 A - EOH#RE
RERREL TT- L BERN I, 7T— S A HEET2ER 2R T (Fig. 9. 2hid, BERIZET 2 *Pb
BEXMOa7 OB LIZRFICHEICREL 2201, 27 B3 CRHEEROMER BT 5 2Ph 8 & 0
MIZEBIZEAERVDLSTH S, Z0OMRER, R E 2P BE—ERXENHE L 2w 5 2Om0TER S
nirEzond,

BILBO 2 7 1cxd 3 2 BUERETIE, DLED X 5 CHMBIF R 2R U 7z, BEROMREES, OE X
30-40 mgecm 2eyr ' TH D (Table 2), &R 2Pb BELSFEF Mo SHE L 2BE L EE, B8
TOBEROHBEEE XIZIZ—HRTHILEZShD, HERTOERBHRED, 12 0.2-1 cm?yrt £ 2D,
WP F—F I L BRERL VCs OB|E L D b EEICKEWEAEZR TS (Table 2), ZD X5 RERXET
VEDHETH D EERNTIIZREL W EEZ 6ND, BYLEBEELy 130.3-0.85g-cm™ (1.5-4 cm) TH
225 (Table 2), Zhb D, DHE LEKRIZ, “Pb & ¥iCs L OB TEENRZ IR LT, B 0ETIIZ
B—HTHLLEIONS, HRBEBOES T4 i3, & ICHEBEMRAERO 90 m SAESETHE L2
ERTEL 23S A 5N 508, 186FEDREBICOWTIR, HEAREORE (27 B3) TLEL L
Tv»3% (Table 2), i

HEBOF L UTRIRL 27 GLicxts 2 BERTER (Fig.8) 0k % &, 1959 DHBEBRE IR
Ewg (2.7gecm™) 2R LIz LEZ 503 (Table2), Ziid YCs$AEDADOEE 3-4 ge-cm 2 fHEDE
Bk R RMEBRLILDTHD, ZOLED/IT A—F DR 2P F— 7 ERALTY, Ei@
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EXCESS 2'°Pb,4 (dpn-g~') 137Cs, 4 (dpm.g~')
. 1 10 100 0 5 10

CUMULATIVE DRY MASS, X (g-.ca~2)

8 _ Core No. G1 - - Core No. Gi
.—-—-7-—— e

ol ¢ ¢ 1y vanl £ .ty PO U ST S N SN W WO T

Fig. 8. Results of numerical evaluations for the *'°Pb (left) and **"Cs (right) data in
core G1 (solids lines). The estimates of parameters are shown in Table 2.
Plus-like marks are the measured data with error ranges. Horizonatal
dashed lines show the calculated intervals of anomalies and between the
lines the age in yr A. D. isindicated. Dashed and dotted curves on the right
show integration effects on the **’Cs profile for mean residence times of 2
and 5 yr. After Taishi (1989).!?

WETREERNE SN2 (Fig. 8). L BISGEDHERAFK IOV, *Pb 4R THICB I 27 —5 DfF
HEEMEWT D IHETRARETH > 72 BIRLE D75 (FCs iz T i Fig. 132M1), 27 BWizow
TIX19594F L 19T24E I HERBE R RET 2 L, "Pb BL U ¥Cs F— I B L K HBATE 5, 2 T THI896ED
EEREERTFT— I TROLDHETE R P T,

OB L O HERCBLTHEINEHOMIZ, S, 2845-150 mgeecm™Zeyr™!, Do #30.5-2 cm?*
yrt, zx 230.8-2 g cm™2(3-5.5cm) TH Y, 27 Gl BHLBOBEL I IRPKEVEETHLIH, 27
BW TiBAS I KE L %> T3 (Table2), —F, TaRACBRILIXITGCGITELRKREWER
L3, 20X CHBERTERDOEINT Y FRAONEDIR, IhsOMAICE T 3KE - ERKEDR
R EDLDTHEEEZOND, £ oM BRI Y, ETMIIFEADEENREELR
DRFTVILEMIT, 27 GlHAZHERREDOETIZ, /227 BW HSidmEs & Ob#liciA T
ZEREFEORBERK ECABET 50T, ThTVEMNLEERENER I T DEEDNS,

DEW, VCs HEAFE L THBERIE, S DT 5 v 7 ADERBCOVTRE T 5, — iz, ¥Cs
75y 7 ADEMMENEE 2501}, ARERICHT 3 RBEROLESEHFIcd R sAMO LS
KBETHBLEZONTWAY  BEBH TR IOAESESERETH S DT, ROMAR % b OFiE» 5
OEMSE RIS BELEE ROV ETFHINS, LaL, HENEWEEREE L D LEZ SN BEKE
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Results of numerical evaluations for the **°Pb (left) and ¥ Cs (right) data in core
B3 (solids lines). For the others see Fig. 8. After Taishi (1989).'
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Results of numerical evaluations for the #'°Pb (left) and '*’Cs (right) data in core
B5 (solids lines). Dashed lines on the left is the result calculated for the 2°Pb

data under the assumption of a steady state excluding anomaly effects.

others see Fig. 8. After Taishi (1989).'2
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EXCESS 2'°Pb, 4 (dpm.g~'}

CUMULATIVE DRY MASS, ¥ {g.ca—2)

Lt a !l A WEY | L1t o tgag

Fig. 11. Result of numerical evaluation for the ?*°Pb
data in core B6. The top layer is assumed to
be truncated down to the depth corresponding
to a period of 26 yr.'? For the others see Fig.
8. After Taishi (1989).'2

EXCESS 2'°Pb, 4 (dpn-g~") 127Cs, 4 (dpm-g~')
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Fig. 12. Results of numerical evaluations for the **°Pb (left) and **"Cs (right) data in core

G2 (solids lines). Dashed lines on the left is the result calculated for the **°Pb
data under the assumption of a steady state excluding anomaly effects. For the
others see Fig. 8. After Taishi (1989).'?
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'37Cs, 4 (dpu-g~")
15 0 5 10
()

CUMULATIVE DRY MASS, X {g.ca™2)

10°

Fig. 13. Integration effects on the *’Cs profiles in cores B5, G2 and
BW, for various values of mean residence times Tx=1, 2,
3, 4 and 5 yr (solid lines). Dotted lines are the curves
excluding these effects. After Taishi (1989).!?

oD ¥Cs DEIRIC OV TIRRET L TB L DEND B,

Fig. 13 i3, BOEc B 2 Cs PGB AR T 2 1lyr 6 5yr g C1ET B s, K@k 3
79 7 ARBWTHELLERS, 27 B5, G2, BWREZDOWITRLESDTH 2, 2 LHBOEHRIZOW
T3, $TWHESNI: Table2DERH W, Fig. 131023 &, Tr ORINCEWSHRO LRI LBEL
ERL, Lo T ¥Cs BERARBRED EFBEIL T, Tr B2EUNBELRSF YCsF—F L%
NIFEELSLRWI EBREANTWE, Tr=2yr BX U5 yr DBREIC DWW Fig. 8, Fig. 9 D ¥'Cs 4412
BIRLIzE D1, HOITRODLWTHLRARLZEREBBONS, D LEOER»S, WED 5L REKE»SD
B¥iCs 77 v 7 ADERIMESY, TCs MEAMOHRICEZ 2HECOVTRELALHECR RV EE
Ao, 72720, FHRERMRS 2 EUTEEL, B 5 {EAKE»S WCs BB I N T W 2 aEERELR D
%,

5. BREEORMY ™

CRETORNTEELT, BB 2 BB R ko fots, BRI LEL SN LR
HEIIHBRAEMRLSEN IO TH S, TOLO LHRERES: 2, THOHBREEBEOTREEX %,
ZFDREEL S ATHRNEEI COER r CHRT LRI VRBE- 72 1 Se=X/r. BILBO27 T, THD
HRBEREENSIBIETHIDT, S IIBRNEMRI BT L FHHEREFL2EL 2L EIONS, 12
RZLUERSICDWT R, TAOHEBREREESNSIETH 2 DTS, ILBE20HEMIC BT 2 EyHEREE
2R B,

U EDREL VRO I2& a3 7 OFHHRGEES: % Table 3 DR TR OBEICT T, BMOEKTIE, Ssix40
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Table 3. Sedimentation rates estimated in the previous and the present studies in Lake

Biwa
Site*! Water Sedimentation Rate  Applied Time Method References
Depth, m mgecm™2yr* cmeyr~" Span or Depth
D1 62.5 28 0.176 15kyr B.P. **C dating Yamamoto ef al. (1974)'®
P1 90 58 0.13 100yr B.P. #YPb dating Matsumoto (1975)%
P2 70 48 0.10
P3 5 47 0.18
C1 10 >41 >0.40 0-5cm 187Cs dating Kamiyama et al. (1982)%
C2 30 13 0.26
C3 70 37 0.16
C4 90 19 0.14
C5 73 39 0.12
Y 28 >0.20
SS 4 0.24
Al 11 1.6** 0.42 0-8cm based on Yamamoto ef al. (1982)%
A5 43 1.3** 0.22 vertical
Ag 50 1.25*2 0.19 changes in
A7 56 1.1** 0.17 grain
A9 78 1.0** 0.15 density
D2 68 33 0.06 0.45Ma B.P. age-scaling Taishi et al. (1986)*”
N1 70 33 0.152*% 100 yr B.P. 2'°Pb dating Nakamura ef a/. (1986)"
Gl 31 42 0.06 6.3kyr B.P. K-Ah tephra Inouchi (1987)?
G2 93 111 0.195
G3 63 20 0.37
B3 52 53 0.13 since 1896 numerical the present study'?
B5 83 49 0.16 evaluation
B6 88 46 — for 21°Ph
B7 92 52 0.17 and %7Cs
G2 93 62 0.19 profiles
KM 104 48 0.15
G3 63 41 —
Gl 31 93 0.25 since 1959
BW 35 220 0.48

*! for locations see Figure 1, *? relative values, ** a value at the sediment-water interface.
Sedimentation rates in cmeyr~! are calculated by dividing the applied depth in cm by the
time span in yr, so that the estimates are dependent on the depths or time spans. After
Taishi (1989)'2.
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-60 mgecm?eyr & % 338, AR LICBRIVIEEE S 512 Sp BPRE TN E L, BB WK TKA 2
{RBEARAOND, BERCBI2HEEERIEZR-ETH207T, EHUHBEEEDO Z O & 5 REMI
HBREERICLIZ3D0THY, HBRAEEUKT 2WEOMGIRIITED 3 WidBARCH 2 2 L E2RT,

L AT, BL OO L k- - sediment focusing I DWW Tid, 10 EA —FOHRR L L TEEHM
DB TIZOPRBED SN2 DIZRUCI0FBREDS 4 AR —VERRE L AHRERCETZRY
EENTH S, 2D SIT, focusing IR I L AR —NVIKET2HETHL EEZONBILIL, B
BB 2B EOSEOEELRIMEAPEEL Tw2 L5 kBbh 3, 5 Table 31213, BEEBWC
BT BHEREE O RRD B 2 HEROPFFERERDO-1920 R U T8, PR TREH R - - Vi
BEAESs 12, HERORBYBEICHARTRRREVERNALNZ DD, REV FEOBVWEL2ERITL
T, RURGEERNICHELEZOND,

6. FERAOHET?

—RiZ, WED 2V IIEEEERYORB BT 2ESERAR, FTedrickd e, EEMHIOKTE
I2EEOEE IR, BEEMC I 3 EEOBEIC L > TRIZ EEZSNTVL RO, BEHHOEIIBY
ThH, FlRAHOIHEL OMELEESNYCET 2HE - BEFREV2PRREINTHE, FORDGT,
EESYORESFZEL T, PR b AELOm F TOBERTIREOBEEENEBED 5 cm LB
RBonTw3ZEPELDSENT WS, ZOBAKRR, FHREB 2 EMLREEORM D 8 1.5-55
cmiZELOTHEMNNTHY, REBEAZ3ISEIT—2o0ERBEYENRILCH L L2 TRBT 5,

HERYTOBHBERED T — 5 13, BHERREORREY 20 Tidn <, RBESKBET2B®REE2 .
DI HBEBRICIEH SN TS, TITHR, KO T VZIEANELZ D EMEERTIEWEY, RIF
DBW-AECE TV E RO THREREREREES AR S T & e, TH 5 OIFEBH 1929~ 2R L 7z
Table 4 i & i, LHBRBOETIZIZ 10 cm?yr! 282 LT, HROPFENEHEARELL >0 v—7
WRFBIENTES, 205 BTWBURED 10 coneyr~! £ D /AW — 73, HEHE, KB, kB
#E, MREL Lo LEENSELRERBETOLDOTH S, AMETESNIHBEROBEIZZ OV —
TWEL, L7zdS-> CTREBEIHEREIHANZHE»6A45 L, BROHBBEETCHIL LWL S,

25T, BEMWEREOD P HESM I, HBREEOFERREL 2T, EERETOBR-THK
FERARGCICBOWTELRBLEBL S LEZXZ I LLHEETH S, ZOBSOFEERIZ (Fig. 10,
Fig. 12 AR O, HEREZEBLILATTIVOBEIV Y, B3> CHRACE BT — 5 CHES
TEEIRAHZE, LELENESIDHE, HEECKSREHRESLEICRY (Do>50 cm?yr), Zh
X, EEROIN—FGTRRES &, BEE, KBRS, FOEE v o AN 2 ERCHEEERED S Off;
BRBICEH T 2, BEHHERB TR, ZOLIBREIEZEZLSRZVOT, 50cm?yr! 282255 %
HBHRBOEZTEETH S5, 561, ZOHBRBOBEIZ ¥ Cs F—F & #ELRY, 20X,
EHRETOBH- BT TNVEZ, 2Ph F— S CBEREL > LS LR PE L 20, HEEROAEX
DHYMLTAELYTHY, 2O, HBEREOFELHEBEHCERLTWE LBbh,

7. FLHESENRE

BEEVHERBHBRY 270 y BARZ M X MY 2HOE 2P B XU WCsERFIZIZ L D, SRR
KEBOVEIHECERTZ, OO ERERICHET 2 LEZ SNIBE—HROEREY, 2°Pb $iES
MOZAFERD S lee 2O & D RBETHEREORES 2 R T 2 729, BEEH % 2°Pb $RE SR E 7L
BLUHBRRE 2ER L LHEBEBR-ILEE TV & 3 RN 2B 28472,

BT, R ORI 30-40mgecm 2eyr ! L RBESNIZIZ—ETHE LELOND, HHAY
SR DVEHE S N 7B RNI0ER DR 2 HERGEE 13, 40-60 mgecm™2eyr! LH#EE X h, B EICER
IX8F & I HhRIBT/AE L BIGEVAEER TR E L B2 HAmSA N, BEROMBBEERERZIZZ—HTH

— 17 —



276 AP ERRZERREESR $32EB-1 F1,
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Table 4. Quantitative evaluations for activity profiles of radionuclides and the resultant
estimates of parameters on interfacial mixing and sedimentation rates in the

previous studies.

Authors Mixing Data Locations & 2y Sedimentation
Type Environment cm Rate

Nozaki et al. constant 210Ph  Mid-Atlantic 8  0.003cmeyr!
(1977)%® ridge, WD=2500 m

Robbins ef al. constant 219pp, Lake Huron, 1 20-50 mgscm2eyr~!
(1977)1® ¥7Cs  WD=60-90 m

Peng et al. constant & “C, WE.P. <7 0.02cmeyr?
(1979)29 exponential #°Pb WD=1598 m

Bernninger ef al. two layers, ?°Pb Long Island sound 2-3  0.05cmeyr?

(1979)2®  constant
Officer and Lynch
(1982)%, Lynch and
Officer (1984) ¥

constant 210pPp

Christensen(1982)"®  Gaussian 210Ph

two layers, 2°Pb
variable

Carpenter et al.
(1982)*"

Nittrouer et al. constant 234Th

(1984)%®

two layers, 2'°Pb
ariable

Carpenter et al.
(1985)

Kim and Burnett two layers, 2!°Pb
(1988)%®  constant

WD=15m

Lake Windermere 0.2-0.6 5-10
0.05-3 2.5-10
0.5-0.6 3-12

Great Lakes
Long Island sound

Green Bay

W.C.S. canyon
open slope

Washington conti.

shelf, WD=80 m

Great Puget sound
WD=6-280 m

Peru margin
WD=130-480 m

50-140 8-10

2-22

0.2-5 5-12

0.4-0.8 cmeyr!

0.05-0.4 cmeyr™!
0.05-0.1 cmeyr!
0.08-0.4 cmeyr-?

300 mgecm2eyr—t ¥
50 mgecm2eyr~! *

0.3-0.6 cmeyr™?
46 - 1200 mgecm~2.
yr-t

0.01-0.2 cmeyr™!

D : mixing coefficient, zy: depth of mixing zone, WD : water depth, W.E.P.: western

equatorial Pacific, W.C.S : Washington continental slope.
for 11 cores, ** mean for 27 sites. After Taishi (1989)!%.

50T, FHEREEDOZOL S ZEAIZEBRAFEHIRIC L2 D THY, HREELHRT 2WEOLHE
BTS2 V3% AEICHZ 2 & 27T, WERECOLBRECCHEEE S, FF10.2-2 cm2eyr!
BLUL15-55cm E RS h, OB L EEZL S, IhosDERE—RERE LTIREYTHD, 1
REESZF I EBIT—D20BRASEYENBILTH 2 2 L BRE SN, ULOBERL S, Thisk
UL OHRRERIZ, ThThISIEDHKZATNS L V15 EOFEEERCEELERISAZLOT

HBHUTHEHDS, DRV EI BT,
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HERE OB, BHMEEORESAIZT TRRT, #BEYFOYERBORESA LRI TY
2eEZON3Y, IhoOYEBOEZENRFENR»S b, ERREBOFELXTTHASE NL D, &
®iZ, TDESCLVEL OB OHERMBEDFELHEREL THLENDH B, 361, HEREELVD
ZREGA T2 MRS EFESNB RS, BEFHEOHIBAREHSrICL T ZEBRDLN
L9,
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