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Organic Carbon in the Bottom Sediments from Lake Shinjiko and

Lake Nakaumi on the Coast of Japan Sea, West Japan

Miyoko ONO and Kimiji ONODERA

Abstract

This report presents organic carbon contents and distribution and its relation to
the oxidation-reduction condition of the lake water based on analyses of 23 bulk
samples and 13 fraction samples from Lake Shinjiko and 67 bulk samples and 26
fraction samples from Lake Nakaumi.

1) Comparing organic carbon in the bottom sediments of Shinjiko and Nakaumi,
the former’s carbon content is lower, pattern of its geographical distribution is more
simple and the range of carbon content is smaller than those of latter.

2) Comparison of the results obtained by combustion method and by titration
method provides the information on the oxidation state of organic matter. The ratio
of organic content by two methods ranges from 0.83 to 1.73, with a mean of 1.08 in
Shinjiko and from 0.66 to 1.20, with a mean of 0.84 in Nakaumi. This indicates that
the organic carbon in Shinjiko is in a slightly higher oxidation state than that in
Nakaumi. This is conformable with distribution of oxidation-reduction potential of
water, and Shinjiko is characterized by more oxidized condition of water and Nakaumi
by more reduced condition of water.

3) At Shinjiko, clay fractions contain organic carbon twice the amount of those
in silt fractions, while at Nakaumi, for a third of samples silt fractions contain larger
amounts of carbon than those in clay fractions. It has been suggested a finer-particle
fraction contains more organic carbon than that of the coaser, but the present result
suggests that grain-size does not uniquely determine the concentration of organic
matter for this case, at least.

4) The organic carbon in the silt fraction responds sensitively to the oxidation-
reduction condition, while the organic carbon in the clay fraction is not sensitive.
Organic carbon in the silt fraction is oxidized to lower the carbon content of the bulk
sample under the oxidizing condition and is preserved to raise the carbon content of
the bulk sample under the reducing condition. The organic carbon in the clay
fraction is not sensitive to the oxidation-reduction condition, so the carbon content in
the clay fraction is not correlated with that of bulk sample.

Lo A JHPEHR B AR D RAKIZER - i ic 2 v T

‘ i, EELREDWERAEROME S L~ T KD, H

BREDCKBEDCEENSAOREEEbrPTTHI L RFHHEA RSB EEEMITHZ D Thbh, Lo,

3, HRGEERAKD 5 VIHMERE NS T, BER  AEZECRT 2ERMELh, ERINTE (K
FHVEE52530THY, ThETRANZETEL F05, 1966; AKEHIFD, 1969 72 L),

DWERRENTV SR, —KIBENTOHE L WIAREE EELV, L KHRWHORBD LA CET 5158

il

P BT TV BEIEA R, O—EE LT, MKRNO¥BEDTORE (SHERSE)
* PR E 545, CIN LS HmOFEMEELrT s i, &4

27—(535)




wEWEERAR®

i, BTEEREE - BELAN (& RBILETEE) L0
BN IC DWW TR D 5 B 2185 2 LR TER.

HRO—IICOWTIE, TTICRELLS (NFFRE
a5, 1969; /NEFFE D, 1970), ZZRKBHDERDT, R
ROFB LY, ThERELG L OE®RER L&Y
T, MEZEROFEMEZMET 5.

SLEW - BT, UM O BARYIRE ISR NI
JKIEC, MIEEE 8km OXIF/IIC X » THEEh, F
WM, B 7km OBRIGER X - THAYRERED
E{RE L EELTVS (B1E).

FMEZEC COBEE LT, KE - BER IO
AN EDBERBT NS, Tinbh, WM& d/KE
13 4-5m, FEHEIE, DORERSHLOTCERT—H
DWRTIR S, KEHMTREHED THS. EERA
Ik, Fh2hZER) B IOCHEEYITC, Lot
B L CIEMBEREL B L T 5.

—7%, WE - AKEOE CREMCKE RIEERRD D
N5, HEMRERAVOMERE2E DL, RERILE
TR EVHRINER 200K L, SR
MBEML=ATT, WENED X2 bdTIENHRNTD
%, KENES (1969) T XhiE, KEDE T, SREM
EAHST/T L Y ORISR P BIRY, WE - B
EEDDTARKET, &FL LT, HKOERALE
BIFR e kT - mMEMZELHSDE L, BHEHRER S
WtoresEnTuvns, Zhiek LR, BRhT
AHVEEOEEISATH 52, pH BFRE O K TIK
- mEMCELCESL, ILCRENREEEZRLE
B5 L, KE - EEEAMIIEERTBL TERLS,

(B2T% % 8 %)

D EofggEsd, HEDD, SEMTIKETHLK
KEOIFLAER VWYL VER, BEETE, EHTIERE
BRER, BLKERODBHLECY YL, KT
B TIRRENEL, FILKZEROBRVEELZETD &
NP EVIEVWERES,

2. REEHFE

2.1 R &AW
VW3 BE, =/ =V S—-TJRERTC X -
TERENLRKEBOREHBN T, ThANARERIRD
BBRzhE LR chs B2H).
FEaBlicown T, BRREER LOBLEEETRE
DOEEERITV, b, FERBz vt - Hit&7 77
Ve VRBEEL, ZhaRU iR - e
DWFELT X » THH LT,

2.2 & W OE

B L -$E759a 008

B OBEE GRBREN 2%) BT IEREEC»
O, ~FVAXYVEY —F (0.1% BIK) X 55E
D%, ETUMECX T 4p ZRELTH I},
WL om L, BEOEROD R, RBHICHRER
TAi=wa (0% K 1-2ml 2z, &E - R
X, BE T OFEETIE, 200 A v ¥ 2 OIEHER
2R,

BR% - 2R0o9H

1) R
FwEEE, WA MT-500 8 CHN =2 —4 (kH-
R, 1970) Th 5.

0

BIM & E KX

28—(536)



62

(288)

N2130 N470

N300, nyant
oN13

eNB3

BN113  oNI76

Nl m;“: oN186
o Nb&

'NGO. N29°

Noen7s

5155
©520

0533 ° s53 eS44
os16

Ngbo N9%2s 27 oNES g2t

UO%NM%na0 on20

eS57

S69, °
S2 54
9 oS 5125514

&
(HTEE - FHEEY) 2 NCeAUWEEN O EFH o B -

FO

5 10km
I J

N B

#
BHERIO S, N: i
g2® K R ORK




wEWEMB®H FE227E B QT

BAREE 100°C © 1 R EEEE, 200 mg IR,
BRI B LK 28 Bnx, 2R% - 2REE TR
DEMFTER LT,

¥ VT HR 100 ml/min.
O, A 20 m//min.
T779v¥Vabk—X& 950°C
HRIBEDR 850°C
BEITR 500°C
BHZRER (H) 95 mA
# (c) 60 mA
” (N) 150 mA.
BHEEEE, BRE (CH;CONCH:-COOH) 15img

ZRAWTCRD .

ERE LR, FEaBcsEm 23, g 67, >
b - HEER T T2 2 VEITEE, FNEW 18, g 27
Th5,

2) EiLIEER

EEMBOBLRERHEETS2ENT, F2—JV -
v a7 ERR X ABLEEER KB, 1968; KEHE
2 1969) ZRWT, BEREBOSWT 2T -7, Tib
b, AEEE 0.2-04g 2=/7 5 A aTHEL, TO
SHphc 7 » AFER 04N #¥g 10ml 2hnk, BRERERY
K% 01g r & iz, 170-180°CC 5 R L 7215,
BHXE, 7= AT VAT =AE0.2% WA IERE
LLUT, BB I veE=72 02NBRKICX > TH

EL, ZRREDERKRDT, RETOBEHMREELE
H U7z OKEFEEST, 1968).

8 LR, RBT, FEM 19, i 62,
TP FEEET Ty s VEITE, SEM 13, G
26 TH5.

ERRREICOWT

KEHZ A (1966) 1T X, SSEhRIMEFRRE
B 23k L0, HEFOMIETIRERKE S5m o 15308
TOVTIE, MIFREERS 0.00-0.01% THY, &R
(B8] o, BEAERREEERRT s IDEEX
CEZZBNTHD S LI TS,

BRSSO S B4 5 &, BRIt 5D M OEI&1I,
SRIEWITIIFS 5.2%, SF% 20-30% D@V A&k
FiE 1.6% T ET, 7z, H¥EbHFEH 8.5%, K
EAR, RTFEA - R, SEYIFA OBV E R
FiE 6.0% T3 ER,

IR0 X5, TRDOEREAFEECEYET, B
BAIZHRERIBIBRELTCHEDT, BALTHTHE
D THTPRETHS,

B EREETLE, BRBEBECIVEESh s
REEI, ABREELZLLTEIZRVTHSS.

3. REOKPHAH

E1RKL, BRREEL I VEER L ZTARICRT S
FERBOREEEREZKE BEL L DIOTT. BES

AR EHEo

30—(538)



EEW - PEORBNRORESFACOVT (MNFERT - NEFAR)

)
zF
39 3 B
&
m _nll
16 20 30 40 50
%
=g
. S B
i ’
o
6 20 30
+ B
ﬂ n H m
i) 0 20 30 0 50 &0
E

" rule &
[l

®3IM FEABORBREFREESAR (%)

FEOHBREME, SEM 1.04-2.50% (Ft51.84%)
(GRRR23) Tt L, H¥E0.91-5.22% (F352.99%) G

REEER (%)

B 67) ThBH. REMTRREESIOLL, H»OW
P COHIRE B/PNEVORITL, RiETIERImTEs
PICREENS L, FOLMEERKEV (FE3H).
BANIREEEFEOKESHER LIS DTH 5.
REBEHEEE, WHE b, K0/ BESF TS
Lichfizmy. &L CSGERTIE, #iREX s
o TRESEEDEML, KESm & DIENPEFEER
WCHIITE S, &< 2% M EPFRTo 23 5tk
FSHBPCT ERVE, LOFHITMER X VTR - 72
SRS (ki 5-6m) KRBTV S,
PBOHAEINE, K5 (67 3K+ 63) 2-3% Lk
T, 2% LATVEREE)IT A B X OUEE A AR R 5
NTW5, 2-3% OFHBEAKIBEILTEF» S H I
FCORBEHOIZLEAEZEDTVS, 3% Lod
WS IER B RV e KIREIREI &, LE—KREW
EHE—EUIR A 2 SRR EO KR 7-8m OHFIRD
MEREI L, KFETHS, LLCEVDE, XIES
AR (N197: 5.22) B X ORISR (N58: 4.94),
(N60: 4.81), (N36: 4.79) &, TXC 5% BHitg%
RLTW5,
BERCRESERLAKELOBERER L. KEW
TYIIEF) IR AR % T < WAESEIRES, i ChvpREA
B RTFINA B 2R KRTFERD, Lhlhnitigc

31—(539)




==

* B X 5.

HWEBEMAHR F20E ¥ 8

£

FRABOREEER
BRI X % b OUSNIRESITIC X 2HEMYEL. st-CL: > PEKiL, cl-ST: FtBEvr binE

a. R

FHTRM GFREFE (%) K@) | B E 5 L N
S 12 1.46 (—) 4.80 sd-cl-ST 23.8 50.5 25.7
S 14 1.63 (1.63) 5.10 cl-SD*
S 16 1.72 (1.86) 5.50 sd-CL*
S 20 1.36 (1.46) 4.80 st-CL*
S 29 2.14 (2.09) 6.00 st-CL*
S 33 1.99 (1.73) 5.10 —
S 37 1.78 (1.70) 2.65 viSD*
S 38 2.02 (1.85) 3.70 ST*
S 39 1.67 (1.66) 6.30 st-CL*
S 44 1.84 (1.61) 4.55 —_—
S 53 1.71 (2.05) 5.50 st-CL 0.0 39.4 60.6
S 54 1.98 (2.02) 5.70 st-CL 0.0 41.4 58.6
S 57 1.04 (1.01) 4.60 cl-ST 8.0 60.9 31.0
S 61 1.79 (—) 1.90 Cl.St-Sd 33.6 35.6 25.7
S 65 1.86 (1.44) 3.70 sd-ST*
S 66 1.82 (1.11) 4.30 c-ST 10.1 67.7 22.2
S 68 1.77 (1.22) 5.30 .sd-cl-ST 22.8 54.5 22.8
S 72 2.11 (2.50) 6.00 st-CL 0.1 31.5 68.4
S 74 2.50 (2.41) 5.80 cl-ST 1.0 65.6 33.3
S 77 1.93 (1.90) 5.00 st-CL 2.3 43.1 54.6
S 83 1.91 (1.91) 5.60 sd-st-CL 28.1 32.7 39.2
S 94 2.14 (—) — CL*
S155 1.87 (—) — CL*
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N 3 2.28 (3.05) 7.60 st-CL 1.5 38.1 60.5
N 4 2.94 (3.02) 6.20 st-CL 1.4 37.6 61.0
N 5 2.45 (2.83) 4.95 ST-CL 1.1 49.2 49.7
N 13 2.51 (2.51) 6.45 st-Cl 0.2 29.1 70.7
N 19 2.62 (3.62) 5.55 st-CL 9.5 40.3 50.2
N 20 2.36 (2.99) 7.65 sd-st-CL 21.1 34.2 44.7
N 21 3.05 (4.62) 7.15 st-CL 3.6 41.7 54.7
N 23 2.71 (3.19) 7.95 st-CL 1.5 39.4 59.1
N 27 3.11 (3.90) 6.00 CL*
N 28 3.98 (4.02) 5.60 sd-cl-ST 23.4 43.7 32.9
N 29 3.05 (3.45) 6.85 sd-ST*
N 30 2.39 (3.11) 6.45 st-CL 1.8 40.3 57.9
N 31 0.91 (1.09) 2.80 viSD*
N 34 3.99 (4.70) 2.65 CL*
N 36 4.79 (5.35) 5.10 st-CL*
N 37 3.89 (4.66) 2.65 st-CL 1.5 37.3 61.2

- N 38 3.58 (4.32) 6.05 CL*
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N 39 2.69 (3.96) 3.95 cl-ST 2.0 57.9 40.1
N 40 2.72 (3.49) 6.95 st-CL 3.3 35.7 61.0
N 43 3.73 (4.83) 8.30 st-CL*

N 47 1.36 (1.13) 6.70 st-SD 14.2 26.6 59.2
N 50 2.98 (3.63) 4.90 st-CL 19.1 38.6 42.4
N 54 4.02 (4.29) 3.85 sd-ST*

N 55 3.10 (3.64) 4.70 cl-ST 13.6 48.7 37.8
N 57 2.61 (8.57) 2.65 cl-ST 3.1 50.1 46.8
N 58 4.94 (5.69) 2.40 CL*

N 60 4.81 (5.31) 2.00 —

N 68 3.02 (3.25) 2.60 sd-ST*

N 69 2.14 (3.17) 7.30 cl-ST 4.7 49.6 45.7
N 70 2.26 (3.03) 7.90 st-CL 8.7 35.8 55.5
N 72 2.24 (2.16) 3.30 st-SD 50.0 40.6 9.4
N 79 2.67 (3.38) 6.10 st-CL 0.4 41.7 57.9
N 80 2.42 (3.15) 6.30 st-CL 3.8 36.7 59.6
N 83 3.37 (4.42) 8.00 st-CL 1.6 46.8 51.0
N 88 4.15 (4.81) 6.60 st-SD 19.9 35.1 45.0
N 89 1.29 (1.47) 6.90 st-SD 15.5 28.0 56.5
N 92 3.07 (4.13) 1.50 st-SD#*

N 94 2.54 (2.51) 6.25 cl-ST 10.8 65.2 24.1
N102 2.18 (2.87) 7.30 cl-SD 59.5 10.8 29.7
N103 1.92 (2.74) 3.50 cl-ST 10.9 46.9 42.3
N107 2.19 (3.11) 3.80 cl-ST*

N111 3.01 (3.26) 7.00 CL*

N113 2.80 (3.38) 7.00 st-CL 4.0 30.0 66.0
N121 1.74 (2.52) 2.80 st-CL 1.8 37.9 60.3
N127 2.80 (3.04) 6.60 st-CL 6.7 34.4 58.9
N131 2.67 (3.18) 5.90 st-CL 0.5 36.0 63.5
N137 4.34 (5.29) 4.70 CL*

N141 3.14 (4.03) 2.50 viSD*

N145 3.75 (5.19) 3.45 st-CL 0.3 58.8 40.8
N152 4.49 (5.69) 6.10 st-CL*

N158 2.10 (2.31) 6.50 st-CL 0.4 37.4 62.2
N161 2.39 (2.82) 6.00 _—

N163 3.07 (3.63) 5.20 st-CL 9.1 34.8 56.1
N172 3.24 (3.52) 7.40 st-CL 0.8 40.2 59.0
N176 3.07 (3.385) 7.50 st-CL 0.5 35.5 64.0
N181 5.03 (5.73) 4.40 CLx*

N186 3.87 (3.95) 7.65 st-CL 0.9 43.1 56.0
N192 3.27 (4.43) 7.90 CL*

N197 5.22 (6.18) 5.90 st-CL 2.9 42.0 55.1
N200 3.65 (4.97) 7.10 CL*

N201 3.81 (—) 7.60 -—

N207 2.56 (2.63) 5.40 st-CL 2.6 39.0 58.4
N211 2.17 (2.42) 7.10 CL*

N213 2.40 (—) 6.60 CL*

N242 3.37 (—) 6.00 cl-ST 4.4 54.7 40.9
N246 2.75 (—) 6.00 cl-ST 5.4 49.5 45.1
N300 2.10 (—) 6.90 CL*
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FEDFIGET0.5% ®m<, TRAVLIOH2(ETH
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TeEE RGO, TofREE LT, B0
REREFEZXEL, B2 KMRIETN501E, ¥
NETF7Y 2 VPOREBEOHELTHS S LELNS,
TRASK (1932, 1939) 1%, MJEHEREDPOEEDE
%, 5B 5N OHERBHA TIX, BER T 2540
PLBBEE, ~BREEBHEOHEKTS (VL xR
D24, LMo 45 CEEEHLTVWS. CoxE

6 8 10km

P =

RESHE (RiLmzER (%)

39—( 547)




BWHEHHEERAKR B20% % 8 3)

e 100-199
2.00-2.99
3.00-3.99
4.00-4.99

0 2 4

HOH $rvsrv.vao

e 100-199
2.00-299
3.00-3.99
4.00-4.99

0 2 4

J—

FIOM #HErv527v.vio

40—(548)



FEW - PR OHBHPOREFHFCOVT (MEERT - MEFAR)

6 8 10km

=
RESHRE (FERMEE) (%)

i

\

6 8 10km o

REEEE BILBEEE) (%)

i

41—(549)




HHEHAEWMAL E27E ® 8 3

R LT, KR, REEEsDEmsvRENT -
MoltEOELELZF, HRELC WHEIREML
TR EE D 72, HEORLPRIBFTTIE, My
RFHRLBHERE M AN RET 20K L LT W 5,
BorbpovsKlY, O. K. (1965) 1%, HWREWHROFEEE O
£IZOWT, HRWOKWE L ORI, & b—IRNiIci
MENMBOTHEERENTELCLERD TV 5 —
7, KEOXEE, BHIOKE, KEEOBRKL DD
WXy, HEIEERZZY, XM aiLh TR
ERRLGEDHDERRLTVS.

REW - PEOHED, L7777y 2 VHORER
YN TZ Y VAOREER BRI LTARB L
(F2F), REMTIE 12 OL&RBT, Brr77v =
VHDOREEBRIAL LN TF5 7Y s VRADER LD E VD
TRt l, TR, BRI LY TF Y 2 VRDORER
PHELT7Z 7V 2 vVHROZNIDEV S DB, 26 HE
8D 5.

KL - vV MAT7Z77 Y VHOREEFEREOLE
(C-cl/C-st) ZHETT B &, SKEWAITIX 1.50-5.25, F
¥ 2.22 (EEETIT 1.28-4.93, iy 2.12), FET

1% 0.73-3.28, iy 1.36 (EEXETIX 0.62-1.30,
¥ 0.98) T, REMOBEE, MORLHRiIcT L

} R 2 f% (TRASK, P. D. (1939) oMiff & L) D
RREFE SN, TRASK, P. D. (1939) i b3 & 5
W, TP VIEERFEESEARAL TV B DTSN,
FETEAT LD LS TRARL, IO v v b
i, XVEVWRREZEUHEMR 35O 1 OFEHCRA
TWab.,

PLEBARCEC b, —RRIIE, AR H5E
PG EF RIS T 508, WES—ENTARD
DREZRDTVLDOTRULTLIRVEEZLONS,
B OREZIRD 5 ERZ, HRNOWEDITM,
B s EHENOHE - & - FRELIEL OME B OHER
RE (BLETEE) WERT 2EHENOSHREEDH
BEQHEEBPERLTVE D LEDIS.

% 11 Hix, C-cl/C-st DKFHARITHIKDIBILET
BADGHHEERL DD TH S, TOH»PD, &K
Rk X 5 C-c/C-st DR X BB TR &
BECHRLTVWEZENBDLNE, Tikbb, il
DB, HEED C-c/C-st=1 OfEr, WKOBLE

C-cl: ¥t757vavhoRREHE,
Eh+, Eh—: BEETEN (+), (=)

% 11 C-cl/C-st (Bt ER)

42—(550)




FEW - PEOHBHFORRSHFICoWT (MNFRRTF - NEFFAR)

TEBMEFHO + - — OBEFMREMTE—FT 5. R
L, SBYIRABIESINE R > TS, £LT, YA b
T VHDOREENNET I /Y s VRDORER
% R % g R R SR TIB AT E T © W R A8
X, BICETBASAL DA T (=) BodET—4E
T RIEETE O CH Y, ML, HEvF vV
FORBEOFRIAL L7577 2 VHDEFNR L D EHN
K E—XE B — = e i, BILETEA
51 (+) BOBMLBOHIRTH S, —FHREMIL, £
HPE LTSy VHOREERR ALY TS
= VHOREEY MBS TW5, HEX DR » -
THEMET LTI REBIE, MREOBLAEBEESIRE
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