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Seasonal variation of sediment organic substances and benthic

foraminifera in Kojima Bay, Seto Inland Sea, Southwest Japan

Akira Tsujimoto', Ritsuo Nomura' and Kenichi Fukuda®

Abstract: We investigated seasonal variation of sediment organic substances and living benthic
foraminifera in Kojima Bay, Seto Inland, Southwest Japan, in order to assess the effect of a
density current generator. Eight stations surrounding the density current generator were sampled
from August 2011 through August 2012. Total organic carbon (TOC) and total nitrogen (TN)
concentrations increased during winter and spring, corresponding to phytoplankton bloom period.
Moreover, C/N decreased during this phytoplankton bloom period. These facts suggest that the
supply of fresh organic matter to the seafloor was enhanced by phytoplankton bloom during
winter and spring. After the operation of the density current generator, sediment C/N near the
generator remains low compared to before the operation. This may indicate that phytoplankton
surrounding the density current generator increased after the operation by the increased nutrients.
Benthic foraminiferal biomass rapidly increased after December 2011. This increase corresponds
to phytoplankton bloom period and the supply of fresh organic matter to the seafloor. However,
further investigations are necessary to examine the relationship between benthic foraminifera and

the effect of a density current generator.
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Fig. 1 Location map showing sampling stations. Open circle is close to the

density currentgenerator.
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km’, PG S m OFFENENETH S (X D).
REBRATIILA R S K FHh b h
THED, BHBHRACLIEICIZH 5500ha AV E LT
W E Nz, TORMOTEDEEZ <D, |
BB 2R IGIC X o Thirt) 2 1RSSR Kb )
1951 ARICRBR T Nz, WEBBEBIE 1959 4RI
BRI k> TRy, NTiHTths HEM
yaNT=(1% S DY el

WEBICE, WREICHTIES T2 & D—fn
JUOEHN - \INchnz, VS5 DOBIKDFA
M5, EERFRENLIE, REfifreaics
LTNEDBKDOFEAC K > TREBEDOKEIZE L
CHEUE LD, B TRBOAENREICKS /Y
DKL EDORENELCTWS (EARIED, 2009,
2012).

DX EREBZED %  EFEDOREZ NES
HHMIT, 2011 4 12 A VBB EIC & S LY
WENRRE SN, BERILECEE I, RO
JEHEK & JEE ORBHICE D& EEKEEREAL,
BAEMmKEDREEICEAIES T LI X > CLHPH
ICRBERICE SR IS 5 EETH S RN
EA, 1998: KIRIFH, 2007).
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BIAdH O (KEFEH, 2007), EEOEMHNTE=
2 2 TIREIC K > THEERILHEEEIC X 2 BREA
OMEEFUE - MAFT B EMNTES. TDXS5 K
Hmob e, EESRENEBICBWT2011F6 H
KO EEFLROMEI T2 VY THREEIT> T
%. 2L OEEALRIGEEOKEE A1V D LDk
ERHORAANY N ATH 5. EEALRIZNED
Tz DRIV <, EREIOZ LI HIBIC KR T 5.
F7z, EREEN SO DA TE R VTR
RN DT DI T I @A B2 R A G5 T & hv]
BET®H % (Schonfeld et al. 2012). iRfEAERERE R
BT EEDIKE, AAMARNYRIRED D
KA B B EWIRE OB REZ RS % T & VR
TH5. EAAFLRIEKEDESZH R EDHRER
BN DIE D, IR E RS, ARELR EOM A4
DNANEEEA b L AT N TR T 217>
TWAHT ENHENTVS (Alve, 1995; Yanko et al.
, 1999; Murray and Alve, 2002). =74 FriZ o3
RIS 3T 1997 4ED 6 H LUERE L TV 3 %)
WILBEEED, 7T 27 b VIR B O g
DEMB XU EREREZIFSH LA (Eggerella
advena) OENNZE L1256 UT[REMWNRBINTE
O (EFANE D, 2011a), FEEHRILBEEEIC X 2 BB
NORNF 7z 5 - MFET B Tz bDIEEAEY & LT,
KAEGLROEHEN T ENS.

AGmTlE, 201146 HX DT> TV 5
EKEEZ X2V VYITHEAEDS B, 2011 E8HMNS
20124 8 AICBIT 2 KEB L UKEELEOZ
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Fig.2 Seasonal variability in salinity, water temperature, and dissolved oxygen (DO) at station 2, 7, and 12.
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Table 1 Seasonal variability in the mud content at each study site.

station st. 2 st. 3 st. 5 st. 7 st. 9 st. 11 st. 12 st. 16
2011/8/26 50.9 34.8 97.3 97.7 98.8 99.3 99.5 99.5
2011/10/17 60.6 65.8 96.8 97.8 98.7 99.0 99.1 98.2
2011/12/9 473 64.2 92.9 97.5 98.7 99.2 99.2 99.5
2012/2/22 49.2 52.0 96.6 98.6 99.0 99.5 99 .4 99.2
2012/4/17 74.2 69.7 87.7 98.2 99.3 99.2 99.6 99.6
2012/6/25 37.6 71.6 93.4 97.9 99.2 98.9 99.2 99.1
2012/8/21 48.9 54.1 96.3 96.6 98.5 99.0 99.2 99.1
average (wt%) 52.7 58.9 94 .4 97.7 98.9 99.2 99.3 99.2
- st. 2 - st. 7 st. 12
- st. 3 -o-st. 9 -o- st. 16
25 -o-st. 5 2.5-0-st.11
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Fig. 3 Seasonal variability in total organic carbon (TOC) and total nitrogen (TN).
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Fig.4 Seasonal variability in C/N. Shaded zone means decreases in the C/N.

WCHERT 21TV, Rk 106 um DL FORKEDN 55
REEMEE 2 O TAERELRZHN L, OS2
fFolz. BLHERPEEICEENZ LA, ik
TEIZRTHEIL, HFLROMEAEAD 200 FEEIC R
BESICnBIL R IcEE NS AR 22Tl
H U7z, HEREYIOE/KEN SHEREY iR ESR 10 g
HI0ICEHEENDEREAEAf RO Z R Lz,

m R

2ERRE - EROBRBAZ L

ZIEE (63 um > ORI FOHEF %) &, st. 7 XD
PEHNE & ZDEMEL HBEmICH D (E1D. &<
I, VEIEBHYIERGIGEW st 2, 3 TR Z
WU TEHDKEL, ZNEN37.6 ~60.6 with (F
Y9 52,7 wt%), 34.8 ~71. 6 wt¥% (°F-¥3 58. 9 wt%)
DEZERITERRE L > Tz, —7, st. 7 &
O O TIEFRE AR 28 LT & A EZHIN
4, BERETEZED 99 wi% FLRE DOYIE 7 AV HERS
LTWwiz (& 1.

TOC JEJE & TN B IFHELIL =2 bEmz xR L
Tz (X 3). VEEBHIYIRMICE st. 2, 3 TIEARE
AR Z @ L CEFIDRKRE o7z, st. 2 Tl TOC
FEH 0.67 wi% (2012 46 H) ~ 1. 68 wt% (2012 4F
4 A), TN EEMN 0. 08 wt% (201246 H) ~ 0. 23
wt% (2012 £ 4 ), st. 3 Tld TOC A 0. 63 wt%
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(2011 4F 8 H) ~ 1. 41 wt% (2012 4F 6 H), TN japs
AV 0.08 wt% (20114E8 ) ~0. 19 wt% (201246 A)
DIz /R LTz, st. 5 TIREZERAZIERET,
TOC JEEEA 2. 1 wi% FEEE, TN JEEEDY 0. 25 wi% &
EORELUEZ RS, —F, st.7, 9, 11, 12,
16 TIXIRENHERFHLH 2R LTz, BIRIIC
&, 2011 4£ 10 H, 12 A& TOC BERZNFNE
S 2,21 wi%, 2. 18 wi%, TN JEENZNFN
U 0. 25 wi%, 0. 28 wt% Tdh - 7=hd, 2012
FEDHZRITIE TOC EEEH 2. 25 wt% ~ 2. 40 wtd% I,
TN EEEAY 0. 29 wt% ~ 0. 32 wt% \CHhn L 7z.

TOC gL TN BEDLL (C/N) &, 201148 A
M5 12 HIZWINoHSiciBWTE 8 ~ 9 Fifkd
LR Ui R UTehy, 2012 45 2 HLIREZ OfED
KTFL (M4). 0% 201248 AiclE st. 2, 3,
12, 16 ICHBWV T 2011 4F 8 H O & IZIFFFDfE
ElE ol st 5, 7, 9, 11 Tl 2011 FEDfEIC kL
NTEWEZHERFL TV,

EEBALHOBRAZEL

AR 2011 8 H~20124F8 A) IcHB W
T, 24 @302 MOLEKGLRNER S N f
T Ammonia “beccarii”, Buccella frigida, Eggerella
advena, Elphidium excavatum, Elphidium somaense,
miliolids 7% & D2 7 WRHEINC ER UTe. i
X Ammonia “beccarii” T3H O, BERILEEEED
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Fig. 5 Seasonal variability in the absolute abundance of living benthic foraminifera.
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IBWT, AT 2 H~ 4 HIZh I TkEE?2
m LI D /KHIC chlorophyll-a DIEEE MR E N T
B (X7, TNINYTZ T b2 DOERRNLHE
(spring bloom) Z XML TWAEDEEZHNS.
HBENEGEC X > T TS > 7 b 2 DIEEDTE
FEERABIN L, HERSYID TOC JLKE, TN JEE DB,
BEHTIC C/N DIKTFAEC TS EDEEZ LN
%. HifiZ LD C/N OFHiZ(bzH5 L, 20124
8 HiclE st. 2, 3, 12, 16 2BV TIF 2011 4E 8 HD
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HEIZIERIFOMZ R U, BEFRILECEE I
D st. 5, 7, 9, 11 Tl& 2011 4 8 H OHEIC LT
UWMEZHERF L T e, BRI A S i 13 D &
HCE K2R AB RN T 5728, %
NS OREESEAZFIH UTfiY 7= > 7 & > Ot
ICK > T, BERIAECGEE AL T A O
HHADEINL T T ENEZENS.

BFLEBEDOEEHEE

Ammonia “beccarii” \XIEIEVERE T, RiEEICE &
MIC 429 % (Alve and Murray, 1999). /N2 IE
(1991) &, HASHOMFEREHICE ) 3 EER
fLERBEEZ LR U, Ammonia“beccarii” 72 ¥g 77 258D
REW (30 ~ 8 %o DEIPH) WIBHATDRHEE & Uz,
ARG EEI AT OB OEREICZPE L (Alve, 1995;
Thomas et al. , 2000), JA{FIERDIK MK %51
J1%4F L TW% (Moodley and Hess, 1992). A%
HARIFRIC PE LT RIS LR O RMRHEHED 5
B, 80 % LI & Ammonia “beccarii” hN 58 T -,
7z, WEBRETE, HohEEiBEaD S
B 7% Kk 2 5 35 Elphidium 75 £ 0O fdE (Matoba, 1970,
INZIE D, 1991) DREMWNZ L. WEEREOHh
JE 7k~ K@K DG IR ZE L T 5 %o~ 30 %0D
FITRELLELHLTHD BFHIEH,2013), WEE
BERI AR 258 C CREAD B OFUK 8 170 5 3%
IKDFE B ZIFRPT VIR THAHEFAS. |
ST RERO /K O ER 238 U T 30 %oFLfiE
TLELTWBEDD (K2), FilZmLcRE
TORBMREAZH, EFEOREKOEMEE
DERBEZENIC X > TERRMEDRW A LR BEHED
ERENTVWELEEZS.

ARG LR OBIF R 2011 4F 12 H LW
FhOHTICENTERMICHEIML TW5E (K5).
2012 4 2 HIC I R EBH SIS 38U T Buccella frigida
HFOMAHHNICHEMLUZE D0, #ERITKA
& U T Ammonia “beccarii” T&H > 1z (X 6). %z
WM HBEFITHT TOALERBIFEED 20U,
W7 27 b2 OFEFREHEIC—H LTS
(7). WERICBNTE, W75 7 Fr0F
FRIIEIC K > THRBIENE S5 ENS 6D
KXo TRAEGILEDOBUFRAHIMNGT % Z &V
5N T3 (Gooday, 1988; Gooday and Lambshead,
1993: Kitazato et al. , 2000). ‘2%z U=
BWCE, MUI7TZ 27 b OREEE KEAILER
EDOBBEMNER SN TS (B 21X Gustafsson and
Nordberg, 1999; 2000; 2001) . Diz et al. (2006) (& A-X
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A @ Riade Vigo (LAF 27 VU—) IZHBNT, K
W75 DKREEHC K B G A R R D
RO K - T, KEALHROBHFENZIM
ICHEINT % &5 MC LTV, Lesen (2005)
FY 75 AaBIEB W T, /K chlorophyll-a
BRXUOHBEYTPOEB CROFHZ(LN S, K
NOF AR O EE G LRBIFE 2
mEEs R, ALREOEERKIKICON
TEAHZEDZ WD, Ammonia “beccarii” 035
T % Ammonia tepida | ZHHEELRNBHEOER
HRXZE>TWVWaAZ EHHEN TS (Dupuy et al.,
2010). Moodley et al. (2000) (% "“C THEE% L 7= 580
EIRAE Y 2 AV NEERIC XK > T, Ammonia
I 7 A Y 72 SORICTE B T 2822 HH 5 ic
LTW5. FkHE A (2011b) KR HERE Y oD
Ammonia “beccarii” DFEH & C/N Ok & OEIRD
5, Ammonia “beccarii" DT 57 R EELTD
EHBEEFICOWTHRLETWS. KXo T, HEEIES
ICHBT % 2011 4 12 AR D EAA LR Bl DR
U EEINS, Wi TS 2 b OFEFERIEHEICK S
B A OWIRANDOTLF RO INC X > Ty &
L ENTATREMEDERI T E 5.

4 AR EAEALROBFEN IS LT
(X5, 6). THix, 7k chlorophyll-a k¥ X
VA B2 BRSO —8d % (K2, 7).
HALJF/KHPIZE chlorophyll-a DIREFNIELE 1N
TWs600 (K7), HEREYHO TOC 1%, TN
BRERELS, O/N BHEMNICEWEZRLE. C
niE, EFITIKHPTIERE N5 ERE /KB TO
HHEYIOWHEIC K 5T, BEANOEEYOTLRED
HERLTWAZ LZHKLTWEEEZADNS. &
ZL DR AR OB RO B K UTEFD
A ARINEFICK > T, WEBEEHTIEELL
HOEFMNHEEIN TS AHEEDNH S.

AFHEHIMICBOTIE, FERILSEEE B EIC K
HIHOMEMNEE, BEMEEOZITRDENT,
TR ILECEEEIC KB KA\ DR 7 T %
IIFE R OMBEERENRETH 5.

¥ & &

JEBREICBWT, EERILBEEE R ER D
2011 4F 8 A B RERD 2012 4E 8 AlC BT 3 EH
DOEREY) « IKAEALER (RAAANY FR) DEZX
VU B REER LU KE D TOC #EE, TN
VR P L P AL B E R E M e B S



A 72« BRHER - HHE —

WCHEE RRRHZ#Z R L, MYIT5> 7 b2 DE
ZE K95 (spring bloom) 1Z1% TOC 2%, TN JR/E
O, 5 TIC C/NDIK FHAEL TV, &E
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O TR 7S > 7 b YOI ECTWVS
LEZILND.
EAALROBFERIZ 2011 £ 12 HLEWTN
OHIFICHBNTEEE I MUz, EAEELROB
FEOBEMNINY TS > 7 kv OEFKIEGEC LS
W G OBEANDOTER E R L T3, &
PLBEEE T X B KA YA\ DOE 2 TN 512X
SO ENLRETH 5.

HERHEREYI ORI H Tz > T, FILIREMKKE
Wt Z2— @mﬁ*ﬁﬁ ShHIEFELS, A RE®H
K, Fhy=TduxXT () OFHEREK, EH4
ﬁ&mkﬁﬁﬁ%m&ok EXOAGEICIE ]
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