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Boron and lithium concentrations of vent fluids from submarine hydrothermal systems
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Boron and lithium concentrations were determined for vent fluids from arc-backarc hydrothermal systems in West Pacific.
The hydrothermal vent fluids were collected from the Suiyo Seamount in the Izu-Bonin arc, the Mariana Trough (Alice Springs
and Forecast vent sites), the Manus Basin (Vienna Woods and PACMANUS sites), the North Fiji Basin (White Lady, Kaiyo,
and LHOS sites), and the Okinawa Trough (JADE, CLAM, and South Ensei sites) twenty years ago. The boron and lithium
concentration of vent fluids basically showed negative correlation with the magnesium concentration for each hydrotherma
system, which indicates mixing of hydrothermal end member and ambient seawater. In hydrothermal fluids, Li concentrations
are always higher than those in seawater (0.026 mmol/kg), while B concentrations are various compared with the seawater vall
(0.41 mmol/kg). Especially, at the sediment-hosted hydrothermal systems in the Okinawa Trough, the Li and B concentration:
are significantly higher than those in seawater. The hydrothermal end members of Li and B concentrations in the Okinawa Troug
are 4-6 mmol/kg and 4-5 mmol/kg, respectively. This suggests that large amounts of B and Li are derived from sediment during
reaction between sediment and fluid. In sediment-starved hydrothermal systems, the vent fluids from the Suiyo Seamount ar
PACMANUS site in the Manus Basin were more enriched in B (1.6-1.8 mmol/kg) relative to other sites (0.4-0.8 mmol/kg).
This difference is probably resulted from type of rock which fluid reacts with. It is suggested that dacitic rocks in the Suiyo
Seamount and PACMANUS site provided more boron than basaltic rocks in other sites. On the other hand, the Li concentration
of the hydrothermal end members in sediment-starved sites ranged from 0.4 to 1.2 mmol/kg with no relationship with rock
type. Further isotopic study on the vent fluids will help to reveal the behaviors of boron and lithium in submarine hydrothermal
systems.
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Natural radionuclides included in the deposits and water of Oga-Yumoto hot springs, Og:e
Peninsula
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Large scale travertine mounds which accumulated from approximately 30000 to 5000 years BP. are exposed in the Oga-Yumo
hot springs in the north coast of the Oga Peninsula. They are expected as a recorder of hot spring activity during late Quaternat
Radiation was found in the hot spring water and present calcareous deposit(Takashima, et al., 2008). However it has not bes
conducted quantitative analysis of concentration of radionuclides included in the water and deposits in Oga-Yumoto hot springs
and therefore not been identified their origin. In this study, in order to determine radionuclides and their concentrations, both ICP
MS analysis and gamma-ray measurement with Ge detector were performed on the hot spring water, present and past deposit:
Oga-Yumoto hot springs. Radioactivity concentrations of U-series nuclides range from 243.6 to 1083.7 Bg/kg in the deposits ant
12.3 Bg/kg in the hot spring water. In the past deposit, radiation is only detected samples younger than several thousand yea
On the other hand, Th-series nuclides were not detected in the past deposits. However the concentrations of Th series nuclides
the present samples are relatively high ranging from 304.1 to 4594.0 Bg/kg. The values of both radioactivity concentration tenc
to change depending on mineral species and distance from spring well. Deposits rich in iron oxide-hydroxide show obviously
higher radioactivity concentration than those rich in the carbonate. The concentration of Th and U in the deposits are very low
almost hundreds and tens ppt order, respectively. Therefore it can be said that parent nuclides included in the Oga-Yumoto hi
springs are Ra-226 in U-series and Ra-228 in Th-series. The fact the presence of Ra-228, a relatively short-lived nuclide sugge:s
prompt upwelling of hot spring water without holding after reaction with the source rocks.
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Is dawsonite, NaAl(CO3)(OH)2, a mineralogical trump to fix CO2 underground? - its

changing roles in GCS
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Variation of the seawater Srisotope on a geological time scale: implications for solid eartt
and environmental change.
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Application of a New Relationship between Effective Porosity and Specific Capacity on
a Hypothetical Aquifer System
Application of a New Relationship between Effective Porosity and Specific Capacity on
a Hypothetical Aquifer System

James Wilkinsoh, Naotatsu Shikazoro
WILKINSON, James$*, SHIKAZONO, Naotatst

IKeio University
IKeio University

Previous researches lead to the establishment of a relationship between effective porosity and specific capacity. This pap
shows how this relationship can simplify the volumetric evaluation of a hypothetical aquifer system based solely on specific
capacity data. Preliminary results of this type of application showed excellent results and that it can be used with confidenct
on aquifer systems without regard to well construction or the lithology of the aquifer. This relationship is useful for distributing
effective porosity within 2 or 3 dimensional groundwater and particle tracking models on a cell-by-cell basis. More importantly,
this relationship can be used for parameter estimation to determine effective porosity for contaminant transport models. Th
importance of this breakthrough is that can it be used based only on specific capacity data and can be used with different uni
of measure. This is important for the widespread application of this relationship among the international scientific community.
In this presentation the solutions for the relationship in other measurement systems will be revealed to enable the widespree
application of this new relationship in all conditions.
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Determination of critical point of KHD-CQO,-X systems by spectrum measurement
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Physicochemical state of are divided into three phases, solid, liquid and vapor. Especially, the vapor-liquid phase boundary
is called the saturated steam pressure curve. The highest point of this curve is called the critical point. Liquid density become
equal to gas density at that point. The fluid of that state is called supercritical fluid (water). Supercritical fluids exist near the
deep-sea hydrothermal vent or in the Earth’s crust.

Supercritical fluid has a characteristic property that chemical reactivity, solubility and/or ion product. It is very important for
the understandings of crustal rocks and fluid interaction. Therefore, decision of state and supercritical point of crustal fluid is
very important.

The fluid near a critical point has intense density fluctuation, so, it is considered that the optical transmissivity is very low.

The purpose of this study is to observe the state of the optical property of the fluid near the critical point, in order to develop a
method for the critical point determination of multicomponent fluid by the spectral measurement of the transmitted light through

the fluid.
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