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Geochemical studies of the degradation processes of
organic matter in the sediments from coastal area*

Katsuji MATSUNAGA**

Abstract: Sedimentary core samples were collected from Hiuchi Nada, and Ise and Mikawa
Bays, where local eutrophication leads to increase of primary production in each bay. Sedi-
mentation rates for Hiuchi Nada, and Ise and Mikawa Bays were found to lie in the range
of 0.13-0.21, 0.14-0.97 and 0.22 g/cm?/yr, respectively, by the 210-Pb method. Vertical pro-
files of organic matter in these sediments were analyzed by use of a diffusion, advection and
reaction model including a variable flux of organic matter to the surface of sediments. Pseudo-
degradation rate constants of organic C and N had ranges of 2.3-5.2 and 2.3-5.3%107%/yr,
respectively. The degradation rates of organic matter in the sediments were also calculated
and are discussed in relation to primary production.

1. 3L&IC
WRURRCO L RCBEZEL R TFIX, Kpedd s
ELRERVBE LI Widle, FELLEFTH-
THRBHZERL T, 2O/, KTFEHERL T
BEDZBEDEEC Y - THRENEIN, BEINKL
RER K - HERYBRAE - CEBKCERL, M
M7 VORERICL - THRUOEECRELI R
B, TOXIMEOB A EEBNCIET IRAO—
D& LT, ¥R COFRYONRTET IS
B, TNBDOELIL, FBYOSECH > THEIND
Hrkhox#ErHEL Ciibh &k, TDHER
i, 1) B B - R (BB - EHE) HEN
FYEOMESFOFINCHEAL TT5 T FVE, 2
WY —HORREREHERCREL, ARNEOY
EREORBEELYEECAET 2REE SXO 3)
WU HEEYRR P HERECEDIRD, TRanE
DBBCHNWEET CERT D HLUBEEL ENBEH I
N5, ThEDHEOEANRELHFRUTOLS

* 19854£11 H25H %%  Received November 25, 1985

* ZHBERFKEREMER, T464 HHETTEX

REHET Water Research Institute, Nagoya Univer-
sity, Chikusaku, Nagoya, 464 Japan

TH%,

HOHEBOLEMAREL, FEOKHEE ) Tk
ZYEBREORINE UM) 2E2 5L, TOHEE (AM/
de) RIRRTEDbIND,

%—:Input*Output+Source
(or Sink) (1)

Thbb, DRO4EHD S b 3HATA L LEIETE
NERDOERHETE D, TOHEZFRALERLS
BURBHECHAIN TN D,

ke, e s HohEr Bk oIt iiE A m
&) DHEEZ, KFAE (2,9 FBE—KE-TWD
ETB) KU MNRHOMOYEERED 2 L &
OM/0t) BIRATEDLIND,

oM _ 0 [ M\ 0
at_az( 02) oz @M)ER - (2)

TTC, DREBEE o BBHEE, RRERSII W
RIEBEEERL TS, T7hbb, AUFIHERIE
B2HERB TN FRULB R L OCBRICX % Input & Out-
put OFE%, BIFRGL I AZELHEE  RL T
%, COEZFREFNVELHAINRTNE, EEOHE
Y, Tz, Q) REFOEFFHHETHILREDT



90 La mer, 24, 1986

HEETH 2 dic, I BICBEMILLCXRABECHAS
nTna,
M _pTM_, BMig=o  (3)
Tihbb, DHEORESHIRIEENTHS (0M/0:=0)
EL, b D BEFoRn zFAITC—ETHDHETHD
EFNVETH S (BERNER, 1974; LERMAN, 1979),

TNBOHFHETELNIREROERE R —REEIC
Lo THMYATNAERBBEICHLT, IETRELX 1%
Kiti (TOTH & LERMAN, 1977) ThHH, EWiEH
ERITIREPHREKRC RN TCREREY LB TS &
20 % Bite A 5 100 % K b R&AE OHERH D (DAVIS,
1975; ROWE et al., 1975; HARTWIG, 1976; INIXON
et al., 1976; BILLEN, 1978; ALLER & BENNINGER,
1981), T X5 RREPAREKBCEN T, EBK
~NOYEDOHIFHIB S HEBSRE N DE 4 $ 10 cm P
ECTH-T, TOEHIRZIVEDRLEEDNRS, &5
1<, BEFC EERBEET BB T, HRKhoXRE
WOSENGREMCL DEMT S E/MEINRLTY
% (THORSTENSON & MACKENZIE, 1974; MATISOFF
et al., 1975; MARTENS & KLUMP, 1980; ALLER &
BENNINGER, 1981; ELDERFIELD et al., 1981; #4k,
1984), T Dk¥»ic, BERNER (1964) LISkDEHR & F v
HOBASEEC D, AEOERBLCEWHERY
BRSNS EBYATOMALMEE ST, TOX57K
BT ks R BB O S R IT W E R TR
IRTWEWORRRTH B,

T T TR, WISHEFREYIC KT 2 ERY O NIRRT Y fF

BT 5o, MEKFORBELEST, HECHR
VIORESH XN T2 2 L 2RBS, BREVETHLS
FRY O S ECHEE R S L U ERE R FE L,

2. BHEFHE

HREMREIRERNL, BEXRBILOBREREINRLZLRLD
(P « FER, 1977; &, 1984) FH# 18, =HES
L OWFER RPN E T 2 BENOHEI L, £0D
BEHEEY Fig. 1 Wi, BRERE, ZHERL
CREICI\WNT, ThEFh 1983~1984 4, 1978~1979
F & O 1982~1984 £ 1< 72T, PVC BMREERIER
(EX 65cm, W& 10cm) AW, EBAKRTX > THE
Elik, TOFERE% 1~2cm BicgkiL, 4°C LLToD
EBRCEE L TR Lk, ke, BEORER
DO—E (Stn. E-11, H-12) RIE B K « FFHETEZ
LT Tnwkiink, T TREOEEXRLET,

HEO—F, 2~5g) Z#HIEL (110°C, 24KAE) i§ -
HERENDEKEELRDIE, /7 vHNNFEHNTH
BblLke, 2Oo—8BEAER—PcE D, IN-HCl THL
B, ¥E% CHN oiTehic X 2 28 #KRE (TOC) &
L U'%F#E (TON; —#f NH,-N 25%) ofilEicfL
7z (MATSUNAGA & HANDA, 1983), Pb-210 O4#fix
MATSUMOTO & WONG (1977) O HEIci - 7o, BE
EEEE (Mass depth; 555 F % COHBYA
FoWnT, BUEEYVOEETRDOTES) 1, &
HRIC CaCO; & #HH O BIELX{T-» TR®, T,
TOC, TON %X Pb-210 DX, MELCHER
BHMEC Ui,

f Iz 7
{ 4,.,,0 /\_J_//‘ v__/i - ) /{//// ONagoya i
. y | Yokkaichine Y //b  y ), :
e L I ; YOG !
fo TSN e | | 2 i
| ({/ / W (—/ & ] Tsuy ; 7/,/",‘*;;& Vo
<P ey % oV S .
S/ N7 /_{ Y /_\\,\ Y \/ |
N (\2,‘\/—\:‘??‘6 /] |
- 20m - NNV |
q\ //" (/}/1\\ \\\4 / %\ ]\\ \1\.3'/ ‘/)/ }é\’: |
T ~__/ Hiuchi Nada ‘Ls;z *%‘ \ ;zy \}.\; \\\\\ (
20m—"" 7} Q ; = LGV i
W { éénonji ’:Q \) \\'\Q:L, L7 9% T Gamagouri |
N ! ) — f > |
\ ] i f 7S /:/ Mikawa (J’}\ !
PN E-11 ) HA2 -~ T i~ Bay \
Imabar‘h\\g o g ° 2n ]
\ /Kawanoe - 2! N AN
om RS < PN
> = Niihama N
W/ 0 10 20km o 10 20km [

Fig. 1.

Location maps of Hiuchi Nada, and Ise and Mikawa Bays.
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Vertical profiles of TOC and TON (left), and semi logarithmic

plot of Pb-210ex vs. z (right) in the core sample from Mikawa Bay.
Solid lines show the regression lines determined by the least squares

method, respectively.

Table 1.

Sedimentation rates (w) and pseudo-degradation rate constants (&/) of labile organic

matter in the core samples from Hiuchi Nada, and Ise and Mikawa Bays.

Locations Depths w B (X107%/yr) Water cont.
m g/cm?/yr at surface %
Mikawa Bay 6 0.22 4.8 5.3 85
Ise Bay 7 32 0.20 3.5 4.4 76
8 34 0.19 3.3 3.2 83
10 34 0.20 4.4 4.8 84
11 33 0.30 3.8 3.0 86
13 32 0.97 2.5 2.8 54
18 27 0.35 2.3 2.3 74
21 27 0.14 2.9 3.1 82
Hiuchi Nada E—11 23 0.21 3.1 3.4 70
H—12 24 0.16 5.2 4.0 81
T— 2 24 0.13 3.9 4.5 82
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Fig. 5. Schematic diagram of vertical profiles of
organic matter (upper), where Cos, Ci and Cr
represent the observed, labile and refractory
organic matter, respectively, and semi loga-
rithmic plot of the labile organic matter vs.
z (lower). Steady state (left) and non-steady
state (right) in a semi-infinit sediment column.
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Table 2. Degradation rates (Rd) of labile organic matter and accumulation rates (Rb)
of refractory component of Hiuchi Nada, and Ise and Mikawa Bays.

Rd Rb Sum
Locations pg at./cm?/yr tg at./cm?/yr #g at./em?/yr
C N C N C N
Mikawa Bay 315 42.5 275 22.8 590 65.3
Ise Bay 7 198 31.1 183 18.6 381 49.7
8 217 25.5 158 19.0 375 44.4
10 238 31.9 200 18.6 438 50.5
11 298 46.3 375 32.1 673 78.4
13 403 41.9 404 38.1 807 80.0
18 316 43.3 321 32.5 637 75.8
21 173 22.6 163 14.0 336 36.6
Hiuchi Nada E—11 125 11.4 181 19.7 306 31.1
H—12 116 9.6 176 18.7 292 28.3
T— 2 112 13.0 138 13.7 250 26.7
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