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P�+� Measurement of Radium Isotopes in Hokutolite from Tamagawa Hot
Spring

Department of Chemistry, College of Humanities and Sciences, Nihon University

Takashi SAITO, Hisao NAGAI

Department of Industrial Chemistry, School of Science and Technology, Meiji University

Jun SATO

The concentrations of radium isotopes and the progenies ( ,,0Ra, ,,2Ra and ,,2Th) in two

hokutolite samples from Tamagawa hot spring were measured. These isotopes were analyzed

by a well-type HPGe g-ray spectrometer for the -/+, 3++ and /2-keV g-ray from ,+.Pb, ,,2Ac and

,*2Tl, respectively, each being in radioactive equilibrium with precursors. Concentration of

,,0Ra and ,,2Ra were observed to be in the range of /,�2/ and 1.+�2/Bq/g, respectively. The

activity ratios of ,,2Ra/ ,,0Ra and ,,2Th/ ,,0Ra provided the estimation of the growth rate (*.*3�
*.+*mm/y).

P�,� The Characteristic of Exercise Intensity in Underwater Treadmill Walk-
ing

Department of Rehabilitation, Hokkaido University Hospital

Kyoichi HORI, Makoto YURI, Ichiro WATANABE, Yukio MAMO

Objective : The purpose of this study was to investigate the characteristic of exercise

intensity in underwater treadmill walking.

Method : This study compared the oxygen consumption of ten healthy male volunteers

(mean age ,,.3 years) to walking on land treadmill and underwater treadmills at three water

levels (xiphoid process, navel and trochanter major) and three walking speeds (,km/hr, -km/

hr, and .km/hr). All measurements were accomplished in atmosphere controlled ,/ degrees

C and water controlled -* degree C. Oxygen consumption (VO,) were measured using Vmax

,3 c.

Results : According to increasing walking speed, VO, increased significantly both water and

land walking. According to falling water level, VO, increased in underwater treadmill

walking. When gate speeds were -km/hr and .km/hr, VO, was significantly higher than on

land at all water levels. Though, there was not significant di#erence of VO, between on land

and in water at the ,km/hr of gait speed.

Conclusion : It was suggested that the exercise intensity in underwater treadmill walking is
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controllable by adjusting the gait speed and water level.

P�-� Negative Air Ions Improve E$ciency of Ergometric Exercise

Rehabilitation and Physical Medicine, Hokkaido University

Ichiro WATANABE, Lizhong SUN, Kyoichi HORI, Yukio MANO

Negative air ions have a purifying e#ect on hazardous substances, such as dust, bacteria.

Many negative ions are detected in forests, at spas, and near waterfalls. Many reports have

been published that the negative ions improve the subjective feeling, comfort, fatigue and

occupational e$ciency, but few evidence of the mechanism have been reported yet. To

investigate the physiological e#ect of negative air ion for humans, we analyzed the hormonal

and immunological changes during the ergo metric exercise.

In the artificial climate room (,/�, /*� humidity), ten young healthy volunteer were

double-blindly exposed in negative-ion rich air (�+*,*** counts/cc : produced by ionizer

equipment ) or not. They were installed the caldiopulmonary testing instrument (Sensormed-

ics Co, Vmax,3c) and tried their limit by ergo metric exercise (gradually increased ,*W/min).

We sampled - times their bloods before the exercise, at the maximum point and at recovery

point (+/ minutes after the end of the exercise). We tested hormonal (adrenalin, noradrenalin,

dopamine, cortisol and serotonin), immunological stress responses (white blood cell and

lymphocyte subsets) and metabolic products (pyrubic acids and lactic acids). Paired t-test

was used for statistical analysis. There were no statistical di#erences in O, consumption of

maximum and of VT (ventilatory threshold) points. Negative air ions decreased the hormonal

stress response and decreased dopamine level at +/min after exercise (p�*.*/) and diminished

the pyrubic acid and lactic acid at the max exercise (p�*.*/). And negative air ions

diminished the immunological stress response (total white blood cells, NK subsets).

This supported many reviews and suggested that the negative ions improved the

metabolic e$ciency of human. So we would need the further evidence of the ions e#ects.
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Distribution and Phylogeny of Microalgae Living in Acid Hot Springs in

Japan

Tokyo University of Science Hideyuki NAGASHIMA, Tomonori SUZUKI
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Thermal Springs Resources and its Utilization in Japan

Hot Spring Research Center Yasuo KANROJI
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P�0� Measurement of ,,2Ra/ ,,0Ra Activity Ratio in Hot-Spring Water and in

River Water around Okutama, Tokyo, Japan

Department of Industrial Chemistry, School of Science and Technology, Meiji University

Tomoko OHTA, Kazuhiko NAKANO, Jun SATO

The activity ratios of ,,2Ra/ ,,0Ra in hot-spring waters and in river waters around

Okutama area, Tokyo, Japan, were measured. The activity ratio ranged from *.3 to +.0 in

hot-spring waters and from +.+ to ,.. in river waters, respectively.
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Variation of Radon Concentration in the Groundwater Flowing Out

from Small Mountainside Area

School of Social Information Studies, Otsuma Women’s University

Kimiko HORIUCHI

Dept. of Natural Science, Osaka Kyoiku University

Masao KOBAYASHI

From June in +332, we have studied seasonal variation of radon concentration in

groundwater from the - di#erent types of small mountainside area (Basin I, II, III) which

including a landslide and an artificial change area. At same time we have analyzed some

kinds of chemical elements such as Na�, K�, Mg,�, Ca,�, HCO-
�, Cl�, NO-

�, SiO, and others.

At the Basin I (natural area), we did not measure radon concentration, because of the

shortage of sample water. Continuous measuring of Radon concentration and the water

temperature in the groundwater of Basin II (artificial change area) shows clear seasonal

variation. For draining groundwater from the Basin III (landslide area), the horizontal +-

holes, from N+ to N+-, radiating in all directions were bored through the river side of the Basin

�. But only from the N+, N0, N1, N2, N3, N+- holes, groundwater flow out regularly.

According to the season, amount of radon and temperature of N+ and N0 water have changed,

but the other holes water have not shown clear variation.

In conclusion, we have reasoned that the almost groundwater in the Basin II would

depend on the surface water and in the Basin III, N+ and N0 holes groundwater would mainly

depend on the shallow free water and the other holes one on the deep confined water.
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Change of Tibial Nerve F-Waves by Warm Water Bathing (.+?, +*min)

in Healthy Subjects

Department of Rehabilitation & Physical Medicine, Faculty of Medicine,

Kagoshima University

Shuji MATSUMOTO, Nobuyuki TANAKA
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Variation of Water Level, Temperature and Discharge on Hot Springs in

Hakone Volcano

Sagami Keisoku Co. Ltd Hideo IMATA, Takeshi SEINO

Hot Spring Research Institute of Kanagawa Prefecture Masao OHYAMA

Hakone Town Government Nobuo YAMAGUCHI
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Characteristic Distribution of Hot Springs in San-in and San-yo Areas,

Western Japan

Department of Applied Science, Faculty of Science, Okayama University of Science

Ryo MATSUDA, Hidetou OHTA, Yoshitaka MATSUOKA, Kazuhiro YAMAGUCHI, Koichi KITAOKA

Chugoku district, western Honshu, Japan, is divided to San-in and San-yo areas by

Chugoku Mountains of an altitude over +,***m above sea level. Hot springs of high water

temperature up to about boiling point distribute linearly over a distance of one hundred

kilometer in the lower basins in San-in area. The characteristic linear distribution corre-

sponds to the distribution of hypocenter of earthquakes. Several Quaternary volcanoes such

as Mt. Daisen and Mt. Sanbe distribute in the same direction in the San-in area. On the other

hand, there are no Quaternary volcanoes, very few earthquakes, and no hot springs of high

temperature over /*� in San-yo area. Such the di#erence of geothermal aspects between

San-in and San-yo areas must be owing to whether deep water circulations are formed or not.

Many wide and deep fractured systems which can bring deep water circulations driven

through hydraulic potential formed by high mountains must exist in the San-in area. To the

contrary, there must be hardly any deep water circulation systems in the San-yo area.
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E#ects of Hot Spring Discharge on a Stream Environment

'A Case Study at Yubara Spa, Okayama Prefecture, Japan'

Department of Applied Science, Faculty of Science, Okayama University of Science

Kazuhiro YAMAGUCHI, Koichi KITAOKA

Limnological Laboratory, School of Environment Science, The University of Shiga Prefecture

Osamu MITAMURA

Distributions of river water temperature in cross sections along Asahi River at Yubara

Spa, Okayama prefecture, were observed in August, ,**,. A higher temperature zone was

found near the outlet of hot spring water. The high temperature zone disappeared at only

about +,m downstream from the point.

The water temperature and EC were increased with distance downstream within the spa

area. An estimation of total discharge of hot spring water was made to be around - ton per

minute by mass and water balance. It was considered that the contribution of hot spring

water to the rise in river water temperature was small. The temperature of river water may
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be controlled mainly by air temperature.
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Medical Anthropological Discussion on the E#ect of Traditional Spa�
Therapy in Japan

Doctoral Course, Graduate School of Medicine, Yamaguchi University

Kazuhiko OKITA

Department of Medical Humanities, School of Medicine, Yamaguchi University

Shin HOSHINO
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Spa-Mud-Bath in Beppu has E#ects of Elevation in b-Endorphin as Well

as Heat Protective E#ects in Healthy People

Medical Institute of Bioreguration, Kyushu University

N. MAKINO, Y. NISHIYAMA, Y. KUDOH, Y. YAMAMOTO, T. OKADA, J. OYAMA
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P�+.� Balneological Properties of Slovene Natural Mineral Waters

University of Maribor, Faculty of Chemistry and Chemical Engineering, Slovenia

Marjana SIMONIC

Definite quantities of inorganic dissolved salts are present in all waters, therefore all

waters in nature are mineralized. However it is very hard to distinguish so called natural

mineral waters from drinking water. This article considers the older and the newest EEC’s

definition of natural mineral waters. As a di#erence from drinking water, natural mineral

waters have a protected natural underground source, which contains characteristic harmless

compounds and should not be technologically processed or disinfected except in the case of

climination of iron by aeration.

The survey of some natural thermal mineral waters in Slovenia is given as an illustration

of their di#erence concerning the level of mineralization, spring temperature as well as

balneological characteristics.

P�+/� Heat Transfer by Fluids of Mud Volcanoes and Hydrothermal Proc-

esses

Geology Institute of Azerbaijan National Academy of Sciences

Abdulvahab Sharif MUKHTAROV

Mud volcanism is one of the most interesting nature phenomena encountered in many

countries of the world. A number of geological factors stipulate development of mud

volcanism in the South Caspian basin. The general region of onshore and o#shore Azerbaijan

is home to over ,**mud diapirs and/or mud volcanoes. Among special features of the basin

are low heat flow, abnormally high formation pressure, high degree of dislocation and

seismicity etc.
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The di#erent anomalies of geothermal field were defined in area of mud volcanism

development. Against the overall low heat flow backgrounds across the basin, mud volcano

localities stand out by comparatively high values of the parameter. Values of temperature

gradients defined in depth interval *.-�+./m are very high and wary within *.*,�,+.,/K/m.

Was revealed the diminution of temperature gradient by the depth.

In the theory of thermal conductivity the results can be hardly explained. So the process

of simultaneous transportation of substance and heat through the channel of mud volcanoes

should be considered. This process can be modeled as a thermal jet or as pressure filtration

of fluids. That is described by the system of di#erential equations. The solving of this system

in followed by the temperature dependence from the depth.

Taking into consideration the heat peculiarities of fluids and rocks and the temperature

along the channel gives an opportunity to explain the high temperature gradients on surface

and decrease of gradient according to depth. It is similar of temperature distributions on

contours of area of a mud volcano ; zones of formation of hydrocarbons are accordingly

displaced upwards.

Thus, in the neck of mud volcano, in its deep parts there are high temperatures and low

gradient. With approach to the surface the gradient is sharply increased, and temperature

falls. It is necessary to take into consideration these conditions for estimation of parameters

of hydrothermal formation of minerals (temperature applicable depth and the age) in the neck

of the volcano.

P�+0� Bio-Climatic Zones of Hot Springs and Sanatorium, Mongolia, ,**-

Institute for Meteorology and Hydrology, Mongolia

G. NAMKHAIJANTSAN

P�+2� The Situation of Spa Tourism and Its Problems in China

Dongbei Financial & Economic University, China Wang YANPING

Chiba University, Japan Junji YAMAMURA

Tourism is ever expanding in the contemporary world. And yet tourism, particularly

Chinese Spa Tourism remains a mystery to the world outside China. In this paper, we shall

discuss Spa Tourism, its origins and why it is relatively unknown. We also analyze the

phenomenon in order to supply background information and, in so doing, we shall give some

basic data to researchers who have an interest in China’s tourist industry. Indeed, China’s

potential development of tourism is so large, as is our subject, covering more than ,,/** spas

(hot spring), we believe it should be researched and evaluated. This paper attempts to do that.
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P�+3� Geochemistry of the Surface Waters of Some Hidrothermal Areas of

Kuril Islands

Pacific Institute of Geography, Russia V.A. CHUDAEVA

Far East Geological Institute, Russia O.V. CHUDAEV

School of Medicine, Toho University K. SUGIMORI

Department of Chemistry, Tokyo University M. MATSUO, A. KUNO

The purpose of this investigation is to evaluate the influence of hydrothermal volcanic

activity on the geochemistry of surrounding surface water. The work is based on the study

of several regions on Kunashir and Paramushir islands. The primary subjects of the research

were surface waters, associated with the hydrothermal activity : on Kunashir and Para-

mushir islands. Two samples of the rain water were taken to evaluate the composition of

atmospheric precipitation and a sample of the snow from glacier near north-eastern crater of

Ebeko volcano. � value of pH, Eh, conductivity, HCO- and dissolved oxygen were measured

in situ. All samples were filtrated right away through the *../(m pore filter. The volcanic and

hydrothermal activity significantly influences the chemical composition of surface water of

the area studied. The distribution of microelements in the surface waters depends on the

trace element composition of the nearest hydrothermal systems. The prevalent form of the

microelements is dissolved. Atmospheric precipitation in the area of Kuril Islands carries a

large amount of trace elements in dissolved and particulate forms. The fumaroles of the

nearby volcanoes were the most likely source of these trace elements.
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ORP (Oxidation-Reduction Potential)-pH Relationship between Hot

Spring Waters and Human Body Fluids

Department of Materials Chemistry, Faculty of Engineering, HoseiUniversity

H. OHNAMI, K. KOMURA, S. IKEDA, S. OKOUCHI
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A Classification and Formation Mechanism of Banded Structure Formed

in Hokutolite Crust

Department of Chemistry, Faculty of Education, Kagawa University

Nobuyuki SASAKI
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P�,/� Investigation of the E#ects of an Artificial Carbon Dioxide Footbath :

A Study of Body Temperature and Thermosensory

National College of Nursing, Japan Akiko MATSUMOTO, Reiko SATO

In order to investigate the e#ects on body temperature and thermosensory, we have

carried out the carbon dioxide (CO,) and normal footbath. Two volunteers participated in this

experiment. One session consisted of ,* min. footbath and +* min. pre-resting and observa-

tion and -* min. post-observation period. Each volunteer took a footbath using CO, enriched

and normal hot water (.*�), respectively.

The skin surface temperature on calf measured by the thermography increased approxi-

mately one Celsius degree compared with the pre footbath, and decreased slowly after +/ min.

on planta. This change of the surface temperature was showed clearly in CO, footbath. The

perception about “warm” has dropped with the decline of the surface temperature. The deep

temperature was stable throughout the observation time.

We could not conclude thermal outcomes from CO, and normal footbath. However, it was
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found that it needed to consider legs exposure. This may be meaningful to maintain the

e#ects and to operate for patients.
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The Concentrations of Arsenic, Antimony and Mercury in the Geother-

mal Waters around Kagoshima, Southern Kyushu, Japan

Faculty of Science, Kagoshima University

Hayao SAKAMOTO, Jeneper LO, Megumi HASHIMOTO
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P�,1� Helium Bearing Capacity of Mineral Waters of Mongolia

Institute of Earth Crust, SORAN (lrkutsk) B.I. PISARSKY

National Center of Balneology, Ministry of Health, Mongolia B. NAMBAR, T. SUKHABAATR

Institute of Chemistry and Chemical Technology, Academy of Science of Mongolia

B. ARYADAGVA

The authors carried out the gas-hydrogenic survey on the territory of Mongolia to

determine the content of helium directly on the water object using the nonstandard field

device INGEM-+ with determining the absolute (ml/dm-) and relative concentration (number

of units of atmospheric background consisting of /..�+*�/ml/dm-) of water soluble helium.

It is known that helium is a very informative indicator of permeability of tectonic faults,

which are the main channels conducting mineral waters to the earth surface. It was

established that the mineral waters of Mongolia can be divided into four groups by the
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helium indicators as follows :

+. Hot waters with temperature from .-�to 03� (Khujirt, Shivert,Tsagaab, Soum,

Khuremt, Chuluut and other mineral springs).

,. Very hot waters with temperature ranging from 10�to 22� (Shargaljuut, Tsenkher,

Onon and others).

-. Carbonic cold waters with the ../�2./� temperature. Two main subgroups of car-

bonic waters can be distinguished :

a) rare springs located within the Cenozoic Khangai neotectonic hydorthem distribu-

tion elevation ;

b) springs within the Mesozoic low mountain relief and “gobi” type depression.

.. Submineral (the content of active components lower than in balneological norms)cold

waters with temperature of ../�+/� are very popular with the population as medicinal

springs.
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The Concentration of Artificial CO, Warm Water Bathing and The Skin

Blood Flow

Dept. of Rehabilitation Kitasato Univ. East Hosp.

Masaharu MAEDA, Shinobu SHIMIZU, Yoshitaka SHIBA
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P�,3� MPT Influences Serum Selection Levels in Osteoarthrosic Patients
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Hydrology post-degree School of Medicine, University of Pavia, Italy

S. BELLOMETTI

Institute of Clinical Pharmacology, University of Pavia, Italy

P. RICHELMI, F. BERTE

Osteoarthritis (OA) is an important rheumatic condition accompanied by synovial infla-

mmation. Numerous leucocytes are recruited and their migration to the inflamed arthritic

joints is mediated by adhesion molecules such as E-, P-, and L-selections. We measured the

serum selection values in OA patients undergoing Mud Pack Treatment (MPT) or treated

with anti-inflammatory drugs to test whether the e#ect of the treatments may be monitored

by the level of serum selections.

/* OA patients were randomly divided in Group A (-* patients undergoing MPT) and

Group B (,* patients receiving /* mg diclofenac twice daily p.o.). Blood samples were

collected in both groups before and after the treatments to test serum E-, P-, and L-selection

by ELISA methods.

In Group B sE-selection level shows a significant modification after the drug assumption

; in Group A a significant change of sL-selection after MPT is evident, while sP-selection level

does not present any significant variation.

The study indicates that MPT and diclofenac are able to influence di#erent adhesion

molecules in OA patients. The combination of these two treatments may constitute a safe and

e#ective anti-inflammatory therapy in rheumatic diseases.

P�-*� The Age of Geothermal Water at Spas of Serbia as an Indicator of

Their Sustainable Development

University of Belgrade, Faculty of Mining and Geology, Geothermal Energy Laboratory, YU

Mihailo MILIVOJEVIC

Climatic changes influence on surface water resources directly and in that way, more or

less, more quickly or more slowly, by means of waterfalls, the quantity and quality of ground

waters or hydrogeological resources, namely their sustenation. The conclusion about the

influence of climatic changes on ground waters can be drawn on the basis of isotope research

( ,H, +.C) by means of which their origin and age are determined most reliably. Present

investigation results of the origin and age of ground water resources at the most famous

hydrogeothermal regions, as well as the sustenance forecast of their quality and reserves

depending on still existing and future climatic changes will be shown in this paper.

P�-+� Thermomineral Water of Serbia, Montenegro and Republic of Srpska
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University of Belgrade, Faculty of Mining and Geology, Geothermal Energy Laboratory, YU

Mihailo MILIVOJEVIC, Olivera KRUNIC, Mica MARTINOVIC

Serbia andMontenegro and Republic of Srpska are relatively small countries. Their total

surface area are +,1.***km,, but geological composition are very complex. Due to this

complexity, ,/* natural springs and +** wells with thermal water are situated at the territory

of this counters. Reservoirs of this water are varies rocks with varies chemical composition.

The pH values of thermomineral water varies from ,./ (hyperacid) up to +, (hyperalcaline).

Values of TDS varies from *.,gr/kg to ,*gr/kg. Maximal temperature of the natural springs

is 30�. Maximal temperature of thermal water from wells are +++�. According to the

geothermometers the maximal expected temperature of the geothermal water is +/*�. Total

discharged amount of thermal water from natural springs and wells is /.*** l/s. Utilization of

thermomineral water is mainly for balneotherapeutic purposes and tourism in 0* spas.
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Two Characteristic Hot Spring Waters That Produce Hokutolite

Rissho University Kunihiko WATANUKI

Tamagawa and Peitou hot springs are famous to produce hokutolilte, radio active lead

bearing barite. Characteristic chemical features of these hot spring waters were analyzed in

various point of view. The features of these hot spring waters are summarized as follows :

+) high temperature 3/�32�
,) strong acid pH +.,�+..
-) chloride rich Cl
�SO.

,


.) Ba content *.-�*.2ppm
/) Pb content +�+./ppm
0) Radioactive

In Tamagawa hot spring microcrystal of hokutolite can be found both in the hot spring

water and sulfurous sinter.

P�--� Current Biomedical Research and Industrial Application of Hot spring

in Taiwan

Department of Biotechnology, Fooyin University, Taiwan Chih-Wei CHEN

Taiwan National Hot Spring Institute, Taiwan Chiu-Ho LU, Chung-Ting CHEN

Taiwan is a natural gateway to and within Asia, and has being famous as Formosa due

to its abundant and various nature resources of hot springs and the related. Today in Taiwan,
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there are many fields of biomedical-related utilization with hot springs and related applica-

tions, including the applications in thermotherapy and chemotherapy bathing, cosmetics

industry, spa equipments industry, hot spring related engineering industry, food and pharm-

erceutical bioindustry, agriculture and sightseeing-related industry etc. Furthermore, it is

getting more and more popular than it had been before due to the e#ective promotion and

renovation by the Union of Fooyin University, the Taiwan National Hot Spring Association

(TNHSA) and the Taiwan Government in these years.

However, far from enough of scientific research has been performed to study the

fundamental physiological and pathogenic mechanisms of the clinical e#ects shown by

various kinds of hot springs and their related therapeutic mediums, although Hot Springs and

related therapy are widely applied for public health and therapeutic purposes in Taiwan. In

order to study the fundamental mechanisms of the physiological e#ects demonstrated, the

scientific research has been performed for a couple of years. The most critical techniques

developed include the standardization and processing of the hot spring sampling for analysis,

the standardization and comparison for related experimental methodology, the separation

and identification of some preliminary active components in various Hot Springs and so on.

To further crytalize the physiological e#ects of indivisual species, it is critical to study

hot springs by using the modern techniques of engineering biochemistry, and cellular and

molecular biology. By using these modern scientific techniques, the thorough analysis of the

compositions of microbial community in various Hot Springs and the interaction between the

bacteria species with the environmental conditions were further studied and shed light on the

mechanism of the indivisual physiological and medical e#ects of the Hot Springs.

These results would be critical for our understanding of this natural resources and

greatly enhanced the further applications, and therefore, be beneficial to the huge numbers of

public hot spring users, the government hygienic department, and related bio-industry. Most

of all, it should be critically important to provide the detailed information for establishing

further fundamental academic basis of the physiological, molecular, and industrialized study

of Hot Springs and related application.

P�-.� Salinity Problem in the Lowland Areas of Mahaweli Development

Scheme (System H)

Postgraduate Institute of Agriculture, University Peradeniya, Sri-Lanka

Thushari KARUNATHILAKA

Paddy cultivation has been established in Kalawewa, H Area receives Mahaweli irriga-

tion water since +31/. Following problems have been found to a#ect the plants in this area.

Chlorosis, lack of vigour, premature death was the symptoms, farmers complained of salinity

as a reason for this. Study to identify possible causes contributing to build up of salinity in

fields and to suggest of economical and feasible remedial measures were the objectives of this

study. Salinity status of soil and water in the concerned areas and the impact of irrigation
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scheme on salinity in H Area were also studied. A review of the literature on salinity and it’s

e#ects on the rice plant is also made.

P�-/� Hot Sptring in Thailand Case : Sankamphaeng Hot Spring

Tourism Authority of Thailand Noppadon PAKPROT
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