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Source of sedimentary organic matter in Obama Bay estimated
from stable isotope and C/N ratios

Takahisa Sato' T, Ryo SuciMoto? and Osamu ToMINAGA?

The total organic carbon (TOC), total nitrogen (TN), C/N ratio and carbon and nitrogen stable isotope ratio (6'*C and
0"N) of sedimentary organic matter (SOM) were measured to estimate the amount and source of surface SOM in
Obama Bay, the central coast of Wakasa Bay. The concentration of TOC and TN of surface SOM in Obama Bay were
1.5-32.7mg C-g ! and 0.2-2.4 mg N-g~!, respectively. Spatial variations of TOC and TN in sediments were low in
the western area. In contrast, they were higher in eastern area and dramatically increased at the mouth of the Kita and
Minami rivers. These maximum values of TOC and TN were similar to those of Osaka Bay which is known as a eutro-
phic sea area. The ¢'°C values and C/N ratio varied between —21.1%0 and —28.7%o, and 6.5 and 17.9 respectively.
Judging from the ¢'*C and C/N ratio, the major origin of SOM in the western area was marine organic matter (mainly
marine phytoplankton), whereas the major source of SOM in the eastern area was terrestrial organic matter (mainly
terrestrial plants) . These results are possibly related to the location of two main rivers, low flocculation in the estuaries

and counterclock-wise current in Obama Bay.
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ELTHSNTWwS (B H, 2003). LA L, BELESH
Wix, SREEDVIIEFIELS, ) 7= u—2
REDOHSMEAEY 2L ST 20 (EH, 2003),
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FEVHIHAAZIUIZ S VWETHLIDEEZLNT
Eo. 0L BEEPS, —RHREEAEYHEIE, Al
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W FFERI A & b T\ (Rieraetal., 1999; Kang et al.,
2003; Yokoyama and Ishihi, 2003; Yokoyama et al., 2005). L
NLBHE, EAETKHERE BH L &R A A HED)
Wnhse b s SR & SRR & L CRIA L Qv 2 g5 #
H3No29H % (Kikuchi and Wada, 1996; Kasai and Nakata,
2005; Attrill et al., 2009; McLeod and Wing, 2009; Ito et al.,
2011). & 51, WINYEEICA R T 2 RPN EF O
— X% B AEMEAH 5 < (Darnaude, 2005; & 7k - 4 H,
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YIRS BT B W EIR OB B % 3§ 5 ) 2 THEZR



BWED—D LR D,

RO MR A B & £ 15 B RS 0 E& % 5T
flid2Fihe LT, EnFEowe gLt Rito@En
AR L7202 Hw s Tw b (Peters et al.,
1978; Andrews et al., 1998; Mishima et al., 1999; Hu et al.,
2006; Usui et al., 2006). —#12 C, BE @55 O ik 3%
FRAREE (61°C) 1&—27%BETH 2 DI L, o
R 7~ 7 b ¥ D6BCIE—22%0 2 © —18% FE BE DAl
%7/~$ (Fry and Sherr, 1984; FIIHH, 1986). 7z, A OE%
FREFMARIL OPN) 1Z0%ME, BHEEZENLIVLE
Wl Z R 2 &A%\ (Peterson and Fry, 1987). & 512,
Be LS L 75 v 2 b IR O AR R &
ZBHFRO (ON) bRELRARY, C B ESFEMYOCN
o0l b, WEHEREM T T V7 M VIS0 REOEE RS
(Parsons et al., 1961; Hedges et al., 1986). Z® X 9 A wEH
M TORERMARLRL TR ILOE 2 HEHICFHT 5 2
ET, NG RICHER S 2 A Ol 2 5Hili§ 5 2 &
DUREE 5.

AR FEDR LR T D /N IL, HRBEOBET, K
P17 km, FEdb6km, EIIME2.4km, 587 km? D[
PIMNETH S (Fig. 1). EPIZIZBEEM 2 5 FRE T
KD DTHRA L, BEHNE RGN 2%, EH
B2 & FIRB LT 2 @RAVNEED EE RN &
ZxbhTwa (B - B, 1976). F 72, DAEENAN
OPIRBEIE, — oL GRIRAAFE 212 km?) & =
AT O (FEIERE 211 km?) 225D B OHFIFEAL
ThY, ZTOWALGHDH—DBEBRIBE o TS, LI
EHOWMBRIERIX30 km FEEE &<, HABOZE &K%
MANED BIEFICBMELMNITH L. Fz, WL BIC
KEEADTE L, AT A 5489 3.5 km, EITIE 5
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Figure 1. Sampling sites of sedimentary organic matter (SOM)
(circles and squares), particulate organic matter (POM)
(squares) in Obama Bay and Takatsuka Observatory (trian-
gle) in Kita River.

59 1.5 km O E IR DAL L TV 2720, WIITHAND
VAARE A DB L /NS W — 12, )1 o &l KR T,
SRE IR DR - TEREDSEZ D R T w2 EPMshTWw
% (BH, 1996). €hwz, WL TOEEEHOLE
LIS NWZ L EZ LN, BNNMEE S5 B LRSS
DEIFRENWZ ERPHEEINS. £ TRIMGETIE, WO
RO BN 3BT % B4 B o B2 % 5Hili 3 %
72O ORI E LT, WNEBPMICHRE L T2 A
(SOM) % ZEffi & L I IRHPHICERIL L, & D% AR
BLUTCHRLD S BENICHER L T 2 A B ok H o
SE, BILUSOMIZE TN 25 FE LSy o8& % i3
AHZlxHME L.

MEEFE
BEXFE
AL, WAL (RHAEKERBITE) B O 4 —
5 (FEHIKEFA) & HVT20074E5,8, 1L HB L O
20084E2 AICAT» 72, FRATHLTIE, DNUENERE ET

X5 L9210 M (WI-W10) % #%1F 72 (Fig. 1). 2007
8 HEAREL, WK DREEEATR BRI BV TH 7212
6 M (S1-86) ZBEML, FtleEr & L (Fig. 1). %
EHIZBWT, Ty N—VRRRRTIZIEAI AT
FUIATRRREEZHCTREL, @ 1lem % HBA
W (SOM) #EE L7z, WI,W4,82,S38 X UFS6 1
PO IBERBAERY (POM) B E215 2720, £EKD
WAREZAT o7, KM OERE0.1 m D535 HH KEE
(YSI 6600 Sonde, YSIF /5 v 7) ZHWwTMlELZ. *
72, CyBE R SR O AR AR A 2 888§ 5 72012,
JNDONNEICHER LT % b 2RI L 72,

o rT—% & LT, EHEZEBEKMKET—%
No— 2 O EFBINETCHE S 1722007454 A 1 H %5 2008
FEIAIHECTCOT =y 2 L7z REMIRICBI) 50
#130.6-923m’ s TEALL, FHREEIZILIm' s TH o
7z F 7z, FAEENIEKE KGR SN ) 72 (Fig. 2).
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Figure 2. River discharge of Kita River from April 2007 to
April 2008. Dotted lines indicate sampling dates.
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Table 1. Carbon stable isotope ratios (§'°C), nitrogen stable isotope ratios (¢'°N) and C/N atomic ratios (C/N) of
marine particulate organic matter in Obama Bay in May, August, November 2007 and February 2008.

S1C (%) SN (%o) C/N
Station
May Aug. Nov. Feb. May Aug. Nov. Feb. May Aug. Nov. Feb.
Wi -228 218 -239 279 5.0 6.3 5.2 35 7.7 6.3 7.1 8.5
W4 -223 —223 247 263 6.2 6.3 5.2 3.8 7.3 7.4 7.9 7.1
S2 ND -219 —283  -28.0 ND 5.2 2.9 2.0 ND 6.7 8.8 7.7
S3 ND -21.8 280  —29.0 ND 5.5 3.1 2.8 ND 6.7 8.0 8.3
S6 ND -204  —280  —283 ND 6.0 3.5 1.9 ND 7.4 8.6 7.8
ND: no data
1LZ 5 ;g ]. . ;(7) 14
RRAEHT 100 um D F A 0 Y@ HCCTEW T Z > 7 b 323 1 323
YhRERRBRWIE, HOH U450 B T2 EEFEIREE L 25;2 / "_;;g O/“ﬁ
THWEW % B L72GF/F 7 4 V% — (Whatman) % 3 00y 32 F=0.78
TWBIAMET, 74 V5 — LIcED SN T % > O ST i S S S
POM & L 7. SOMKEHIBWT, WA KW =14 7% 17 - 8N (%0) g - Salinity
Moflzd, REZARKTEE S, EEAR%E GFF 74 égzb e S, ~e]e
V% — (Whatman) % H\WCWlGHE#ZITV, 7405 — 23:26_ \.\:\ §4 oo
EORTESOME L7z, 2070, SOMICEENLA 5221 v 221 7%
RFEB X OREOWEII S N h o7 POM A, e e 1 S NN o X 2}
TV — 7 —NICHE L REER AN, RS54 U sf 6 TNt 2w m? 10 Q%W” 40
BRI K Y RIRA VY L&A L7z SOMEEHE, & el < I .
LA ICSOMME B L O INSEME Nz, —MRBESESZ £, e z¢1 o ¢
LK) RBAN Y L ERE L B IEIX60°C DH g ] o ©7 ° %
ok — 7 TR S Ao, TR L kR T TR . e=mees o] e——ost
TNE L7, POM, SOMB L UHLEIIEHE TN D AR o0 T 0w 0 msﬂw3o 40
% (TOC) L %EF (TN) DOREELR L IZZDIBC L5 NI,
JCHE G HEE (Carlo Erba, EA1108) (ZH:kt L 72 & & 5 it Figure 3. Relationships between (a) carbon stable isotope

(Finnigan Mat, delta S) {2 & Dl L7z, 6°C &o¥NIE, (1)
WAL & OAIR T3 THFIR L 72,
R (1)

oBCor 6N =(R —1)x1000

sample / standard

Ry (3 PC/PCH B VIE NN TH 5. BEHEREHE, oVC
1XPDB (Pee Dee R UV F), oPNIFAKXKEHRTH 5.

s 2

POMDs"3C, ¢"NH LU CINEE

AL T, ANEBNOEEPOM D§BC B X UBPN X Z
EI—-29.0% 72> 5 —20.4% B £ T 1.9% 25 6.3% &7~ L 72
(Table 1). ML 2ENER DL L, PCB LU NE D
WCEFRIZEWEZRL (08C=-22.3%7% 5 —20.4% , 6'°N=
52%0 25 6.3%), KFFLLAFITIIZFDOMEITE I
M2 & o 72 (6°C=—29.0% % 5 —23.9%0 , 6'"N=1.9%0 %* &
52%). —7J5, C/NIbiZoBC, sUNIZ LW TR WA, B

ratios (6"°C) and nitrogen stable isotope ratios (515N),
(b) 6"3C and C/N atomic ratios (C/N), (¢) 6N and C/N,
(d) ¢C and salinity, (e) ¢6'°N and salinity, (f) C/N and
salinity of POM. Data of different four months were included.

FIEL (6.3-74), KFEAFITRR R &L HEINA
b7z (7.1-8.8).

WA [ > POM D2 E [RIALARLE & TR HIZIZEL T
X9 R RS D o 72, 98C LN IE RV IEDOHIRE
B FR (r=0.93, P<0.001, n=17, Fig. 3a), 0"°C & C/NILIZ X
VR OMABEER (r=-0.76, P<0.001, n=17, Fig. 3b), ¢'°N
EONEIZIZHOMBIBER (r=-0.65, P<0.05, n=17, Fig.
3c) RO LNz FMSEOBRERS L, °C (r=
0.78, P<0.001, n=17, Fig. 3d) X U'"*N (r=0.84, P<0.001,
n=17,Fig. 3e) ZZNENHVIEOHME»EDO LN, ON
HAZIZEOME (r=-0.51, P<0.05, n=17, Fig. 3f) »%#D 5
nr.
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Table 2. Concentration of the total organic carbon (TOC) and total nitrogen (TN) of the sediments at each station in
Obama Bay in May, August, November 2007 and February 2008.

TOC (mg C-g™") TN (mg N-g™h)
Station

May Aug. Nov. Feb. May Aug. Now. Feb.

W1 327 16.0 12.9 6.3 24 1.0 1.0 0.7
w2 25.0 21.9 252 19.9 2.1 1.8 2.1 1.8
W3 20.1 15.0 18.5 16.9 2.1 1.5 2.0 1.8
w4 ND ND ND ND ND ND ND ND
W5 6.0 1.5 1.5 1.5 0.8 0.2 0.2 0.2
W6 18.2 14.5 13.8 ND 1.7 1.2 1.3 ND
w7 17.3 11.0 10.8 7.7 1.9 1.2 1.3 0.9
w38 15.4 13.6 14.1 13.7 1.6 1.4 1.5 1.6
w9 18.3 16.2 16.5 16.7 1.9 1.6 1.8 1.9
w10 16.8 15.0 17.6 16.4 1.8 1.5 1.9 1.8
S1 ND 8.2 2.1 5.3 ND 0.8 0.2 0.6
S2 ND 33 1.9 2.5 ND 0.4 0.3 0.5
S3 ND 19.9 20.0 18.7 ND 1.8 1.8 1.8
S4 ND 19.9 17.2 18.2 ND 2.1 1.5 1.8
S5 ND 18.6 18.9 17.9 ND 1.9 1.9 1.9
S6 ND ND 18.6 19.1 ND ND 2.1 2.2

ND: no data

Figure 4. Horizontal distributions of total organic carbon
(TOC) in Obama Bay in May, August, November 2007 and
February 2008.

SOM M TOC, TNEE

AR, SOMHBDOTOCHE L INTNIFZF N Eh1.5-
327mgC-g™', 0224mgN-g"' D TZAL L7 (Table2).
WA e Wb L, BWE (WS, W6, W7, W8, W9, W10)
DTOCHE L O'TN#E FE1X1.5-183mgC-g ' B & V02—
19mgN-g'"Th % —7, EHHI (83,54, S5,86, W1, W2,
W3) Tl363-327mgC-g' BLU1.024mgN-g ' L&
I XTEH W% /R L7z (Table 2, Figs. 4,5). ¥ 7=,
WITIE, AFITRHELNE (63mgCg’,0.7mgN-¢g™")

Figure 5. Horizontal distributions of total nitrogen (TN) in
Obama Bay in May, August, November 2007 and February
2008.

Z, HEFRIRbEWE 32.7mgC-g,24mgN-¢g!) ZiR
L7z, —JiS2B LW Tk, AAEMMZEL TENTHR
LHEWHEZEZ R L7 (1.560mgC-g™',02-08mgN-g ™).
D& RZEMAAIZER 2@ L CTHERICA S .
SOM®D'3C, ¢ *NE LV C/NE

AW TR E 72 SOM D3C E5N I, —28.7% H 5
—21.1% B £ O —1.1% 75 5 6.7% D TZEAL L 72 (Table 3).
AT & LT W1 T, o8CEB X U6EN & B ISl
WD SN (0BC=-28.7% 2> 5 —26.1%0, 0°N=1.5%0 7 5
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Table 3. Carbon stable isotope ratios (6'3C), nitrogen stable isotope ratios (§'°N) and C/N atomic ratios (C/N) of
sedimentary organic matter at each station in Obama Bay in May, August, November 2007 and February 2008.

5"C (%0) SN (%0) C/N
Station

May Aug. Novw. Feb. May Aug. Novw. Feb. May Aug. Novw. Feb.

W1 -27.0 —27.0 —28.7 —26.1 2.0 1.5 1.6 2.1 16.0 17.9 15.4 12.7
W2 —25.2 —25.2 —25.7 =255 33 33 3.0 33 13.8 14.1 13.7 12.6
w3 —233 —23.1 =235 —233 4.6 4.4 4.5 43 11.2 11.6 11.0 11.2
W4 ND —244  —25.6 =255 ND 52 5.4 6.7 ND 9.9 9.5 8.6
W5 -214 =217 234 —23.6 4.9 53 3.2 33 9.2 8.7 7.5 8.0
W6 —233 =235 =239 =23.0 4.5 4.5 44 4.6 12.3 13.6 12.6 ND
w7 -21.1 -214 217 -21.8 5.0 52 5.0 5.5 10.7 10.8 10.0 10.0
w8 —22.7 —-224 228 —22.7 4.6 4.9 4.8 4.7 11.1 11.3 10.8 10.3
W9 —225 224 =229 —225 5.1 4.9 4.7 4.7 11.2 11.8 10.8 10.4
W10 -23.0 229 232 —24.5 4.6 4.7 4.5 43 11.2 12.0 10.9 10.6
S1 ND —26.5 —26.1 —24.7 ND 2.6 -1.1 22 ND 11.5 9.8 6.5
S2 ND —25.7 —26.0 —25.8 ND 1.9 0.9 2.5 ND 8.8 7.3 9.8
S3 ND -254 =265 -25.1 ND 3.1 3.0 3.4 ND 12.6 13.2 11.9
S4 ND —24.1 —25.8 —24.4 ND 4.0 34 3.9 ND 11.0 12.9 11.9
S5 ND —243 =26.0 —22.6 ND 3.6 34 4.2 ND 11.4 11.5 10.1
S6 ND ND —24.5 —243 ND ND 4.1 3.6 ND ND 10.5 11.1

ND: no data
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Figure 6. Horizontal distributions of carbon stable isotope ra-
tios (83C) of sedimentary organic matter in Obama Bay in
May, August, November 2007 and February 2008.

2.1%), FOHBRIEMANLSENDIZONT, EIHENT 5
25580 b7z (Figs.6,7). F2CNID, WITHRD
BV E (12.7-17.9) 2R L, ZOMOH S TIHK T %M
mWicdH -7z (Fig.8). Td k) Rl E, FHizx@EL
TRBRICEEO b7z, B > 50l LT, o
BC (#=0.69, P<0.001, n=56; Fig. 9a) & "N (+=0.80, P<0.0001,
n=56; Fig. 9b) ZIZWIBE 2 AHBIRIR D ED H 7z, LA L
B 5, CNILEMID S OWEEIZIZHBERED S5k
Motz (,=—0.17, P>0.05, n=55).

S = N W kR WV o

Figure 7. Horizontal distributions of nitrogen stable isotope ra-
tios (0"°N) of sedimentary organic matter in Obama Bay in
May, August, November 2007 and February 2008.
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Figure 8. Horizontal distributions of C/N atomic ratios (C/N)
of sedimentary organic matter in Obama Bay in May,
August, November 2007 and February 2008.
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Figure 9. Spatial variations of (a) carbon stable isotope ratios
(6"C) and (b) nitrogen stable isotope ratios (J'°N).

RIET S, LA Lads, FEllEN72POMOCN I
6.3-8.8 DM TEALL, CBE LEERY OCNIE (>20,
Hedges et al., 1986) (ZH<_2 EHH SIS, & LACON
Wity 75 >~ 7 b > ofii (5-10, Parsons et al., 1961)
ARV, JINTHEESNIRW T T~ 7 b R 2558
EDoRCIE, HHROWW TS v 7 by X HIKWEE R
T ENHMSLN TS (Ogawa and Ogura, 1997). Z 7=,
% BE )| K% T D POM D5PC1E—269%1.1%TdH V) (Ogawa
and Ogura, 1997), Z OEIEARWFE TR S N7 fHIC

. BHIZ, BCIRONILE D IS L E VAR R
BDOOLNT2Z EHh s, RFARICIE, EF:IWEERY 7
Sy b Uh, KT AT IZINTERE S -l 7
Ty brkkE, CkELESMDUNOWE % S
SNt EETCE LY. Chol TS v 7 s vk
EO— WA ER OFNARIIFI T 2 L E o FAAR IS
BSNDZENMONTWS (I, 1986). F7-EARE
R FE (DIC) OBCiE, MR E D HDIT 9 23w
%R &2 5N TWwWb (Chanton and Lewis, 1999).
NSO RS, MIREOHIYT 55K L4521,
BNER G 5720, W75~ 2 b )8
MH S ENADICEZ Y AAK, POMDSECMET L
7o REE D E X BN D, AL TILDIC R AR 28 5
(DIN) DFRAALIZHIE L Twiawnwizd, SHhidgsl
BEOITLE OBBEICOWTOMITDLEL 2 5.
BENICHET 25BYOREREE

BNOSOM D TOC, TN IZFHi%2 8 L CHEWELE (WS,
W6, W7, W8, W9, W10) THEL {, U (W1, W2, W3, W4,
S3,84,5,86) T\ MEMAIEE L TR SN (Figs. 4, 5).
RS, BEFEOWITEZOREDI D FHD -7z (327mgC g,
24mgN-g). TNSHOMEIE, HAREHNOER®EERE L
THIS N KIGE D ER IR BT 2 HiEEWH @ TOC B
X OVTNBE (B K32mgC-g !, 2.8 mg N-g!; Mishima et
al,, 1999) LRFLNVTHY, /MEERFTEIHN%R ) KE
ODEBMPHER L TWE I LERLTVWS, —F, BOW
HC1393-183mgCg”' B L 12-19mgN-g' /R L,
BRI E IR LA ETH 7. T L) RZEMBL
EWIIEREBICHAT 2 OBEDENI L LD EE
AbNB. I T, SOMMDSPCE L CNILE W THE
R 5 AR ORI 2 HEE L7z,

/NS O SOM DC 1, T NS B b ULV S1%° S2 (—26.5%0
N H=247%) £ HMOWEOWI TROEWHEEZRL
72 (=28.7%0 75 —26.1%0). S1X°S2 TIIIKHEAHY 1-3 mFEHE
&L, WITIEombBiEE 5. TD29HS1RS2Tik7
TV YT ORENREL, WHINEGN LRSI T
WZ e, dUP S G S N7 AW AHER LI2 W
FThrEEZONDL. LALEeRSZ0RKE, W15
BB IcoNTHEAHML, WITIEFEH2BLTRD &
WH (—21.8%0 725 —21.1%) %Z/RL7: (Fig.6). 2D X9
T 72 LIZOPN T O FERICRED Sz (Fig. 7). 72,
CNITIEWITRFHrELTROEWEZRL (12.7-
17.9), W5 TIXHITEWEDFRD S N7z (7.5-9.2) . iR
W7o v by G EREEMYDPCHE L UCNIIZ
KELELLZZENRAMSNT WS (Parsons et al., 1961;
Hedges et al., 1986; Fll [, 1986). W1 T K & 172 SOM D5
BCBLUONIZ, fioHhri & ik L T C, ke LEshi o
EIENZ s, W2 SR S 7z C B LS
BELHRLTWDL I EDRBENG., —HWSDLXHI,
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T2 SEEN 72 I B W TR 75~ 7 b v Ofl
WL, 2O LS CREEESMYOEEINIVD
DEEZOLNL. LMHLEDVS, REPOMAKEHRE D
NOBFEM IR L LTEZ LN 2 0b 5T, /D
L5 N 2 g 7k T 0 POM D6°C B X UV C/N 1d SOM D6'3C
BLOCONEIEFELLZLDOTH-o72. LNTEHRINS N
POM D5PCH L WCNDFR T, WK ER D v
KWW T T v 7 b v RIEAMHIEE 2 & OGRS
N GRE2SEEN T 51256 C B L SR o it e i
BRI 5 Z EARBEINT WS (EEIED, RIEHR).
FoPEBIIB VTS, PARETER HAREIZEZLDC
B LB SR S ENANEE SN A 2 e ME I N TV 5
(# A 13 2, 2004; Sugimoto et al., 2006). A 7 A B 12 13,
W= IR 2 WEMA R SN 2w & Hh 5 (Fig 2),
ARG LIRS €, B B SR AV NEE A~ SR S vz 7z
9, HEHEFEE KT O POM & SOM D6°C B L U C/NIZ#E W
NREOOLNTb0EBbhA. DI E25SOMDY
BCB LU CNDZEHM 26, W2 o E 5 C,
P b i SRl & I C AR RE S N A MR B OB & 0%
RIZEDAELTWDEbDEEZBNE. £ZT, 68CHhH
(2) Z M THESIZHERE S 5 C, B LRSS 0 5 5% (T)
% 5 L 7.

T (%) = (6" Cyrpom =" Csom)

/ ("Cyppon —01C )x100 (2)

Terrestrial
ZZT, 6" Cypoy (F353 % S HIWr L THRNIDK O E R b
Vi EZ5N55HBL 08 HICHEN S 7-KEPOM
DP9 -21.9%0 (Fig. 3d), 6"°Cropei 1T AL TR S L
72 C, B SRR 00 —29.0%0, 0°Cgop (E A MM TS LT
SOMDCli% /2, T/, FLHEPAOMEICE 72
Btz ove & ade L7z, BIERSHZ Table 412775, /MEE
WIZ BT B Cy e BB o HERE 313 0-95.8% D [ T
bL7-. MM ZE L <, LB Iwimammsao
WITH DR (59.2-958%), WH»SHENLSIZONC,
P LW SRR O MR R IZA L7z, F72, WT TIFIZ0%
THolz FHIH (W1, W2, W3, W4, S1, S2, S3, S4, S5, S6)
D C, B L ESERY ORI, BEEE (WS, W6, W7, WS,
W9, W10) &ML THEICE» 272, 2O X9 L2250
&, ANEENIIEREETE ) O@BRSFIETZ & (1%
- MR, 1976), FBEWICHAT A EEMIITH 5L
MBELOFENAERIRIHNEL WL LICEEEEZDS
N5, Thbb, BOWEHI Y EREOWAKIENN LI
AT B 7280, EWEERCTILHHR CAE S G 2R L
R, BHEI TN 2 S 4 S iz o B SR
PHR LR T D EEXDND. 72751, C kL%
MiPE g — 2R 7= 0 EE R 2 % &
Ll DA R TII L, — T v 7 b vk

Table 4. Deposit rates (%) of the terrestrial plants estimated
from the carbon stable isotope ratios (§'°C) of sedimentary
organic matter and marine particulate organic matter in May,
August, November 2007 and February 2008.

Station May Aug. Nov. Feb.
W1 71.8 71.5 95.8 59.2
W2 46.5 46.8 53.5 50.7
W3 19.7 16.6 22.0 19.7
W4 ND 35.2 52.1 50.7
W5 0 0 21.2 24.0
W6 19.7 23.1 28.2 15.5
W7 0 0 0 0
W8 11.3 6.7 12.7 11.3
w9 8.5 6.5 14.1 8.5
w10 15.5 13.7 18.7 36.6
S1 ND 64.5 59.5 39.5
S2 ND 54.0 57.2 54.9
S3 ND 49.0 65.0 45.1
S4 ND 30.9 54.9 35.2
S5 ND 33.7 57.8 9.9
S6 ND ND 36.6 33.8
ND: no data

DL LWEEET WD, MAEMSHE TR

. WHTHIRREDE % 5 (Enriquez et al., 1993) Z D
B zo ke, AP TR L7z C, ke b SR o HE R
AR KFHl S N T WL ENDH 5.

LB DR TIE, 0°Cypoy PICFEME & L T-21.9% %
W7zA, POMDSPCIZKRESE LT 5 Z L EnT
W, Bz, PREESICBI AR TS 7 b iR
—20% FEE D Z /R 25 (FIH, 1986), HEZFOHRTEIC
BULTIE20% L D dEWHEZRT I EAHREEI N TN S
UNEIE 2, 1986; /NITE Ay, 1994). ARHFZEIZEB W TIE,
HIHBOBIO X 9 %t TEEIZEE S i o 7298,
AFB L OKFIZBIT 56°CIE—29.0% 5 H—23.9% & K
flizm L7z 2072, C R ERESHY ORI
WCEHII L CW A BZNDH 5. 2T, KWV5Cypon 238
MENTKEB L OAFTICBVWTHEFR 2 AR, KT
21E—28.3%0, AZFT1E—29.0% % MW TREHE L& 2 5,
C, b EE SR OMKFEOWI TIE571% FTHRT L, &F
OWI % ELZDMOEH T TIZ0% Ll S/ L
LZh s, hEB L UAZFITHBIT5SOMDC/NIIZ6.5-
1540 TEALL, 20% 3WHEMEM TSI v 7 s o/
N&EZINTWD5-10FEEDMH (Parsons etal., 1961) £ b
Frol. NS0T ERL, BRETE»RIZLD
C B LESHMAHE L T DEEZONE. 5%
(L Cy B LSRR O X IERE 2 HERR SR & 5l 5 72012,
ERSTHDHY V=Rl a—RA % EARASOMFIcER
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