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Last glacial-Holocene paleoenvironmental changes of the Okinawa Trough
in the East China Sea and the Ryukyu Fore Arc region in the northwest Pacific
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This thesis presents the results of a study of the down-core changes
in carbonate, organic carbon and nitrogen concentrations, atomic C/N ratio,
stable oxygen and carbon isotopic composition in planktonic and benthic
foraminifera and sedimentary carbonate, stable carbon and nitrogen isotopic
composition of organic matter, and abundance of two benthic foraminifera C.
wuellerstorfiand U. peregrina from two marine sediment cores taken from
Okinawa Trough and Ryukyu Fore Arc region. The objective of the study
was to investigate the factors that control the changes of concentration and
accumulation rate of carbonate and organic carbon and to determine the
factors that influence the changes in stable isotopic composition in order to
reconstruct paleoceanography in the Okinawa Trough and the Ryukyu Fore
Arcregion. Cores PN-3 and SST-4 were chosen for this study. PN-3in
Okinawa Trough is just below the Kuroshio current which characterized by
warm, very low nutrient and high salinity, but PN-3 also close to the high
productivity area of the East China Sea continental shelf, and became closer
during lowering sea level in the last glacial time. SST-4 in Ryukyu Fore
Arc region located at the open ocean side which low nutrient and low
productivity. Core PN-3 and SST-4 were expected to record past
environmental changes that could have provided a new paleoceanographic
evidence from the East China Sea.

Based on the 5'°0 Stages 1/2 and 2/3 boundaries and AMS '‘C ages,
the bottom of cores PN-3 and SST-4 were estimated to be as old as 42 kyr and

30 kyr, respectively. The 8'°0 records of Globigerinoides sacculifer for cores
PN-3 and SST-4 are quite similar with the standard 8'°O curve of Martinson

et al. (1987), reflected continuous deposition for the last 42 kyr in the
Okinawa Trough and 30 kyr in the Ryukyu Fore Arc region. Surface water

temperature during LGM inferred from the G. saculifer 8'°O suggests that in
the Okinawa Trough sea surface water temperature was as much as 2.0°C
cooler than the present and in the Ryukyu Fore Arc region 1.5°C cooler than

the present. The G. saculifer 8°C record for cores PN-3 and SST-4 reflected
both the local and global signals.
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Carbonate contents in PN-3 and SST-4 were lower during glacial
than Holocene, implying increased dilution by non carbonate materials
during glacial low stands of sea level. Carbonate accumulation in PN-3 is
interpreted as transported from the ECS continental shelf water to the
Okinawa Trough and carbonate production in this area, and that in SST-4 is
primarily controlled by carbonate production in the Ryukyu Fore Arc region.
Organic carbon accumulation rate in the Okinawa Trough was
approximately 3 times higher during LGM than Holocene, and more than 5
times higher at LGM than Holocene in the Ryukyu Fore Arc region. The

C/N ratios and Organic 8'°C values of these cores indicate that the most
organic carbon is marine origin. The higher glacial organic carbon
accumulation rates both in PN-3 and SST-4 suggest higher surface water
productivity during the last glacial age. However, the most organic matter
accumulated in PN-3 is interpreted as originally transported from high
production of surface water in ECS continental shelf. Accumulation rates of
organic carbon and carbonate show a good correlation in both cores PN-3
and SST-4, suggesting there is causal link between production of organic

matter and carbonate in the euphotic zone. The glacial-interglacial '°N
records for cores PN-3 and SST-4 show the constant values, implying the
efficiency of nitrate utilization in surface water was almost constant
throughout the last 40 kyr. There was no drastic change of the contribution
of the Kuroshio Current to the paleoenvironmental changes in the Okinawa
Trough since the last glacial. It was suggested that the Kuroshio Current
has been flowing for the last 40 kyr in this area.

High accumulation rate of organic carbon in Okinawa Trough
and Ryukyu Fore Arc region during the last glacial period coincide with
increasing individual numbers of two benthic foraminifera, Uvigerina

peregrina and Cibicidoides wuellerstorfi, and great 8"°C difference
between both species. Increased abundance of U. peregrina and C.
wuellerstorfi during the last glacial episode are interpreted as a result of
higher flux of organic matter (food) reached the sediment surface as a
consequent of increased surface water productivity. A good correlation

between difference 3'°C values of U. peregrina and C. wuellerstorfi and
organic carbon accumulation rates suggests that more flux of organic
matter reached the sediment, more release of '°C depleted O, by organic

matter decomposition within the sediment. Isuggest that the 3"°C
differences between benthic epifauna C. wuellerstorfi and infauna U.
peregrina can be utilized as an indicator of surface water productivity
changes.
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REOE S FifIE. KEMOXRBKICBILEMEENTVH, MRS TR
MRNTNWSOEMEEMES, NEOTRIL D EMEENEN. —F. B#KXK
ST S I KEEEAYA A > TH D, FFILLEMIZ E ORI OHEREDOKBEMM
HICAEL TWeEBbh3., AP, BRKHILIREOR S FEOEBFERIEDL.
TOREDIDIITEILL =N ERANRD I EEZBNELE. W5 T EHRATEN S
KR L7z 2 KOWEITIZDOWT, Filitt - EAFLHBROEE - IREFALEL,
CaCOs RE, ARBRIRERBEKR VL ERMAEL, C/NELZRELZ. TOHKR,
ROEIBIEZHASHICTEHENTE,

1. PN3 kU SST4 a7 DML A LR D %0 1 — T, NEOELEN "0 h—T
UL TED, TOMBEKRTAMSHCERNS PN3 a7 O FERidH 4 H4E,
SST4 27 OB TN 3 FEFXTEL TS LU I3, BEEGARO 8°C
A—TR, INETRBEINZZOFEBIATOBDEHALUL THB O, KH-RXK
HMOMWAKD SPCENLERBRL TS, |

2. PN3 KX SST4 27 OH#MIL, 8°C, . 8N KU C/N HOSHTHRERICE > T,
BREAEBEBEOLDEERINS, |

3. CaCO, KU TOC @ MARZ. WTFHD A7 THEREKIFDHEKIL D B,
ZOKE. Wb ST RV O LY EE IR OFNEKALOR
MoletEXS5NS,

AMEZBIZEB L TWBEAEFILBO Cibicidoides wuellerstorfi L& EH#RYH
ICHEB LTS Uvigerina peregrina OEHBRUHE D 3'°CHEDZEIXTOC O
MAR EHHILTEY, BHEREBOEYEERICEEINTNS I EMNHHL .

~ 5.CaCO; RU'TOC O MAR L, BWHBZRL. REICBT5HRMAEEL CaCO,
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PLEORENS, NI 71I0138% 4 TEBEFNRAL THD, BRXKHOR
EHCHEEEBOEMEERNMHMMICE < Bo MR INS. TL T, BXKIH]
ICAZ COBENEN > EERO—DE LT, BEXRBOEYMEESEMLEZ &8
EZz6N15,

HEZEOERNE X ED B H> TORINRBEREBICRART - 0F
MizoHr, U THEBEZOBLEVWER TOMRSHIIE<HETES. KEKRTI.
FEERBRXZEPNCBMOD EFEDH T ENBE->TERE, —HFTHRAEIBREKX
FREADYHE - HFHICHRLTH Y, ISICERNNOKRHAIC SIS THEEL
THED, 5%, BILEHEEELLTEVENEREL TWS ZEMNBIFTES, U
s, EEE-RIIR#ESENEL GIRBENS) OFMICHYT S, ROBER
ETHHOHELE.
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