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Study of biogeochemical processes at ocean interfaces:

using multiple tracers to analyze coccolithophorid

blooms in the Bering Sea shelf and asphalt seep in

the Brazilian margin
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ABSTRACT

Research was conducted on the biogeochemical processes at ocean interfaces. Ocean
interfaces are the most active areas in the oceans where many biogeochemical processes
and environmental problems occur there. It includes four interfaces: continental-ocean,
atmosphere-ocean, sediments-ocean and ocean crust-ocean. In this study, Bering Sea
shelf was chosen as representative to study the biogeochemical processes occur at
continental runoff-ocean and atmosphere-ocean interfaces. Where asphalt seep
discovered in the Brazilian margin was chosen to study biogeochemical processes
occurred at sediment-ocean and ocean crust-ocean interfaces.

It aimed to develop a basic method which can be used to figure out various factors of
biogeochemical processes and environment changes in the ocean interfaces by using
multiple tracers. In the western Arctic shelfs, we have conducted a series of long-term
field observation in the Bering Sea shelf in the summer and autumn from 2000 to 2013

during the scientific cruises of R/V Mirai (in September 2000, 2001, 2004, 2006 and
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2012) and of T/S Oshoro-Maru (in July 2002, 2003, 2004, 2005, 2013). In the Brazilian
margin, we originally conducted a series of deep-sea dives using the manned research
submersible SHINKAI 6500 in May 2013. Sea water samples and sediment samples
were taken back to the laboratory on land. Sea water samples can provide the real-time
information of environment condition while sediment samples can offered historical
information that environment events happened in the past. The parameters used in this
study include CTD data, DO, nutrients, rare earth elements (REEs), oxygen isotope,
carbon and nitrogen isotope, bacterial communities.

The technique process of this method basically includes the following four parts. First,
roughly clarity the various water sources of the research area by hydrologic data
(Temperature, salinity, DO). Second, calculate the precision water structure by REEs,
salinity and[1180. Third, calculate the related chemicals fraction from the different
water sources. Fourth, analysis the changes of water mass structure and related
chemicals in different seasons or years. Finally, analysis the factors of environment
problems and predict its future potential changes combined other tracers, such as
nutrients, phytoplankton data and so on.

In the eastern Bering Sea shelf, diatoms were dominant species in the fall bloom.
However, coccolithophorid blooms were frequently observed in this area after 1997. It
was thought that the changes of water mass structure was possible reason of
coccolithophorid blooms. To clarify the relationship between the coccolithophorid
blooms and water mass composition, we present CTD, Chl-a, nutrient, phytoplankton
and oxygen isotope compositions (0.005%o) data. CTD data shows that in the Bering
Sea shelf, water mass is a mixture of the Pacific Water, river water, sea ice melting
water and brine water. The water sources fraction was calculated by salinity and 180
using a three-end-member model. Results indicate that Pacific water is more than 96%,

sea ice melting water is about 1% and river water is less than 5%, respectively. And



from out shelf to inner shelf, the percentage of Pacific water is slightly decreased, while
river water is increased from 1% to about 5%. Different water sources carried different
fraction of nutrients to the Bering Sea. The changes of water structure directly affected
the supply of nutrients. Nutrients from North Pacific water and river water are two
major outer sources and the changes of water fraction between Pacific water and river
water influenced the total amount of nutrients and its horizontal distribution. While
strength of water column stratification, wind and storms in the summer time affected
the nutrient vertical distribution. And these were thought as the main factor of
coccolithophorid blooms in the Bering Sea shelf. It was thought that the changes of N/P
ratio and also dissolved organic nutrient released by diatoms growth and death are the
main reason of coccolithophorid blooming in the Bering Sea shelf.
In the Brazilian margin, deep-sea dives led to find a roughly 5.6-km asphalt seep band
at a depth of 2700 m. Silica concentration in the pore water indicated the possibility of
an active brine system operating in the seepage area. In the middle and southwest
asphalt seep band, relatively low rare earth element concentrations and weakly positive
Ce anomalies of sediment revealed the asphalt seep was newer than that in the northeast.
Stable carbon and nitrogen isotopes are good tracers for understanding the food sources
of heterotrophs and trophic pathways within food webs. Our results estimates that the
asphalt provided 29% - 56% of the carbon source for benthic animals.

Keyword: Ocean interface, coccolithophorid bloom, water mass, asphalt seep,

chemical tracers, Bering Sea shelf, Brazilian margin



[FEHREF]

BEEERERE, PEmX EBEERICR T2 EYEMEEN T 0 ZO9E: L% L
— Y=l EER—Y O TEMOAGER TN —I T REOBERE TS OO T AT 7 )~
BH OMEH (32FE : Study of biogeochemical processes at ocean interfaces: using
multiple tracers to analyze coccolithophorid blooms in the Bering Sea shelf and
asphalt seep in the Brazilian margin)| ZFHICEZTL. R FE 1A ITH R) @
FAMX OB THMLERLE BN TEERE L, UTEEEBLIUVEREROEREZT
R

MEEERIOIRRAYE - L% - AT O ANED, WERICBWITESTELHER -
RHEENTVWDS, ER2EEERIIBILZ2EYETNERDEBEBRFOSEHER  EY
T, B—FTHZOATIREROFEEVHEETH S, EF. #EOEEN L —Y—2B0WATFE
A, MEEFOHE - (P AT O AORHICENTH D ERESINT NS, FEMHT
TRETEHEOME ML —S— AT FEZHT L. KO S RICBIT 51
AT OEREHSHMNIL, BRS5BEICBITLIREOMFEAIILE, FORE,
WBEEFNOEBERTH AN VTBIZBIAZ2MNBRIIN—IIEBEOANZZTA, B
B, TIDNMIIBITET A7 7V FOBEBHICE 2 EEEAERAOZEOHAIZEINL =,

LRI DOBRIZLLTOED TH %,

I TS 2NRICBITE2RBT 27 7))L FEBEHICHT 505

0134 5 AICT7Z2VNMcBWTHDTHEABKE TLADW 6500] Z2HNT 9 EOE
fizl. R 3 FEOTAT77IILMBHERR LU, B%. EMEEMNEERVKE 3000
A—RMIOBETY A7 7V FBHENSHL, TORIICIIEE K OBEIEEYMO £ S HE
ez, FHXTHEHESEOMZ L —Y—2HWT, ET 27 7))V hOEMITHTLE
WEMFE L, B THEREIN-HEY D7 M SHEM EBRANE SN, HBFRo(ke
FROTIRE RN EHHAE 25 L 7=, H{EREEEI S L TR LN TSI ) hoEE TS
HidzmUl, BER NS OBHOEEMEIRMEIN, 727 7V~ EH#EY T Fe-Mn /K
B b O/m TETRBEMELS, BIBETHRESINAZZENEBLONE, /-, 7277
VB OHEBYFROELRNIFITERITOTA/NNT T 7T, FOMOHEES OB
Firmicutes 2MELET 2, Blr, RELEEORERMELD S EAEBYOREED 29~56%
MY AT 7IVFEETHED I EE2HE L.

2. N—UITEIBT2HA8TIN—I L VREDER

B EEA AL Sl 2 A WTAR = 2 Tk O KBURIF 21T o7, TORER, HaEs
N— 2 T RERBBICBOWTREHEAKOERIIB L E 94%, MmIIAKIE 3~5%. #RKOIFETA
EB LT I~WEHEL, £, SKHAPORBEBENSAR—Y U MICB T AOEE



TIN—2 O TREBHE TORBEMGEEEREL. KFEANSOMHERITZS U I THRE
D 30~60%, U ISREDOBIE IT8E STV, AN S OHEEEITS ) BT 40~70%
EW, U REBEE ML Eaho i, kRS S EERIE S OSHTLIcE
TWT, HEBETIL—I V7 ORETRBBEOMRB EMNENERERSS 9N -7,

PLEZRREOTITHINT LckER, AFRHSOL, HBRMEEDEFICB W THENBICH L WER
EGATNSZLERY, YBEZRAEMEORMHLLL T ARMEELZEL. Lo
FAERGTDITMEY 2 LB Lz,



	1公開用甲_江修正
	2学位論文の要旨_江凱
	3審査結果の要旨

