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Measurement of radioactive cesium fell on tsunami sludge in the east coast of

Miyagi prefecture
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Abstract :

Tohoku coastal region facing Pacific Ocean covered with isunami sludges when the Great East Japan
Farthquake hit Japan, then soon radioactive materials caused by the Fukushima Daiichi nuclear power plant accident fell
on there. During October and November 2011, the samples of tsunami sludge (0.005-0.17m thickness) and paddy or
upland soil covered by the tsunami sludge, were collected from 15 sites, and radioactivites were measured using
automatic gamma.counter. The maximum value of both **Cs and™’Cs in tsunami sludges reached as much as 3500
Bg/kg, while the radioactive cesium in most soils ranged from about 1 to 31 Bg/ke. These results mean that most of
radioactive cesium fell on Miyagi area stayed in the top layer (0-0.05m depth). Moreover, extraction tests with a tsunami
sludge having 2200Bg/kg for both *'Cs and"Cs showed that as much as 9% of radioactive cesium was released in
ammonium oxalate (pH3.0), while it was negligible in pure water (pH7.0) or ammonium sulfate (pH4.8). Thus,
radioactive cesium strongly sorped in clay minerals, though six months have passed since the disaster, is not released just
by rain (pH 5.6-7.0).

Key Words: Tsunami shidge, soil, "' Cs and "' Cs, extraction test, radioactivity, Fukushima nuclear disater
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Phytoremediation of radioactive cesium-polluted paddy field by Eleocharis

acicularis

Masayuki SAKAKIBARA and Yuki KUBOTA
Graduate School of Science & Engineering, Fhime University, 2-5 Bunkyo-cho, 790-8577 Matsuyama, Japan

Abstract

Soil contamination with radiogenic Cs has a long term radiological impact because it is commonly transferred
through food chains to human beings. Remediation of soil contaminated with radiogenic Cs remains one of the most
important problems after the Fukushima Daiichi nuclear disaster. Thie objectives of this research were to study the
applicability of phytoextraction by Eleocharis acicularis of soil contaminated with Y¢s in paddy field, Fukushima
Prefecture, northeastern Japan.

In this study, practicality of two cultivation methods, direct cultivation and container cultivation, have been
valuated by small-scale field experiments. As a result, the contaier cultivation method is the most suitable method for
phytoremediation of radiogenic Cs-polluted paddy field by £ acicularis. E. acicularis shows great potential for use in
the phytoremediation of soil and water contaminated by radiogenic Cs at the nuclear disaster area such as Chernobyl
and Fukushima. '

Key Words: Fukushika Daiichi nuclear disaster, macrophytes, Eleocharis acicularis, phytoextraction, radioactive
cesium, paddy filed
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Investigation of On-site Analysis Method for the Concentrations

of Radiocesium
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Abstract

It is necessary to develop the rapid and on-site detection method of radiocesium (Cs) in soil in order to carry oui
the decontamination of radioactive materials efficiently. The most common analyzer for the quantitative analysis of
radio-Cs is the gamma ray spectrometer with the semiconductor Germanium (Ge) detector to evaluate the
concentrations of radio-Cs in soil. However, this equipment is large-size, and demand liquid nitrogen cooling. So it is
not suitable for on-site measurements,

Here we show that there is a highly significant correlation between the analytical values of the portable Nal(TT)
spectrometer and that of the Ge spectrometer. This indicates that the portable spectrometer enable us to determine the
quantity of the concentration of radio-Cs in soil on site. Then, we also measured the contaminant soit by three kind of
handy survey meters {Nal(TI) detector, GM, and CsI(TT) detector) under the fixed condition. These measurement
vahies have good correlations with the concentration of radio-Cs. It is suggested that the radio-Cs concentrations are
estimated by the handy instruments under the controlled measurement condition.

Key Words: radiocesium, on-site analysis, Nad(Tl) spectrometer
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Utilization of Satellite Photographs on Research of Liquefaction-Fluidization due to the 2011 East Japan
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The Utilization of Satellite Photographs for Research on
Liquefaction-Fluidization due to the 2011 East Japan Earthquake

—Its Effectiveness and Limits—
Katsuhiro FUJISAKI

Geo-Environmental Consultant
7-60-2-517, Rokkodai, Matsudo, Chiba, 270-2203 Japan

Abstract

Liquefaction-fluidization disaster due to the 2011 East Japan Earthquake was surveyed in Inashiki City and
Kawachi Town, Tbaraki Prefecture. The ©Google satellite photos were useful to detect liquefaction-fluidization areas.
Distributions of boiling sands, cracks and ponds due to subsidence were clearly seen in the satellite photos.  Collapse of
roads and repair of them and also coilapse of drainage ‘canals could be observed in the satellite photos.  However,
subsidence and tilt of houses and heaving of buildings could not be sighted. Lifting of manholes and subsidence of
telegraph poles could not be identified, either. Though there are such limitations, satellite photos are considered to be
useful in identifying liquefaction-fluidization disaster.

Key Words: Liguefaction-Fhiidization, 2011 East Japan Earthquake, Satellite photograph
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A study of liquefaction countermeasure of the ground from

an environmental geologic viewpoint

Shoichi UESUNA
(NPO)The Geo-pollution Control Agency,Japan Kansai Branch
Chairman the Society of Japanese Auditor for Geo-Pollution
3-4-3, Horimizo, Neyagawa City, OSAKA 572-0814 Japan

Abstract

Pressure of groundwater entering the gap becormes higher, and geological feature itself liquefies the soft
stratuin comprised of underground sand or silt when attacked by earthquake vibraiion more than seisiic intensity V
and fluidizes it, and support disappears, and muddy water spouts out on the ground This phenomenon came to attract
attention from Niigata earthquake of 1964.

Liquefaction occurred on the laying earth on the ground land developed for housing which liquefaction
occurred by the Chiba east offing earthquake of December, 1987 in a large area (reclaimed land of the shore)
developed artificially in a metropolitan area, and shaltow strata was easy to liquefy, and it became clear that a Ground
Wave(Jinami) phenomenon occurred.

The reclaimed land developed for housing is distributed over the Tokyo Bay and other bay area area which T
did including a metropolitan area widely, and damage occurs to various buildings, engineering works structure by
liquefaction, the fluidity with the earthquake.

The writers prevented the geological feature environmental disruption by the liquefaction and developed
liquefaction measures method of construction - hybrid drain sponge cucumber method of construction - for the
purpose of contributing to the citizen-based town planning that resisted a disaster.

In the choice of the measures method of construction, detailed geological survey and mechanism elucidation
are indispensable. To this end, an investigation according to Katori-Narita-Ttako International declaration is necessary.

To prevent further occurrence of these farge-scale geological disasters we need to conduct detailed
investigation of the Jinji unconformity, i.e. the boundary discontinuity between man-made strata and naturat strata in
Japan and the physical units in the man-made strata {Quote a part of the declaration).

Key Words: fiquefaction of ground, fhuidization phenomenon, liquefaction assessment, groundwabe, hybrid drain
sponge cucwmber method of construction, Jinji unconfornity
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Preliminary report on subsidence due to the 2011 off the Pacific coast of
Tohoku Earthquake, Northeast Japan

-From examples of the Niigata Earthquake of 1964

Takao NAKAGAWA
341, Sasaguchi, Chuo-ku, Nitgata 9350-0911, Japan.

Abstract

On March 11, the 2011 off the Pacific coast of Tohoku Earthquake (Mw9.0) with large-scale tsunami hit Northeast Japan
and caused tremendous damage. The Pacific coast of the Tohoku district, northern part of Honshu, subsided extensively from
about 20 cm to 120 cm during the earthquake. However, the height of marine terrace indicates that the area has been upliffied
since at least the Last Interglacial, equivalent to the Oxygen Isotops Stage 5.5 (=Se, ca.125 ka). The rate can be calculated to
be from 0.04 m/1,000 years fo 0.08 m/1,000 years. The same discrepancy was also found at the Niigata Barthquake of 1964
(M7.5) in the coast of Niigata Prefecture facing the Sea of Japan. Relationship between the leveling records and the amount of
uplift calculated from the height of terrace has been investigated in this area. The results show that the area repeats subsidence
due to the major earthquake and uphift between the earthquakes, and that the amount of uplift slightly exceeds the amount of
subsidence in total. From these, the above discrepancy results from the capture of a part of the continuous phenomenon, and
also it can be stated that the subsidence appeared owing to a difference of the scale of measuring time.

Key word: earthquake, subsidence, leveling record, uplifi rate, height of terrace, discrepancy, Northeast Japan
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Climate changes during the past 150kyr based on biongenic silica content

in Takashima-oki Drilling Core, Lake Biwa, Japan
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Abstract

A detailed biogenic silica content (BSC) over the past 150 kyr of Takashima-cki Drilling core extracted from Lake
Biwa was analyzed by molybdenium-yellow method. Lake Biwa is predominant monitoring station of the
paleoclimate changes because of its lacation and long sedimentation record. BSC records show similar finctuation
with the oxygen isotope records of NGRIP Greenland Ice core and Sanbao/Hulu cave in China. Relatively high BSC
periods correspond to interstadials, while low BSC periods also correspond with Younger Diyas and Heinrich events,
etc. In addition, time-frequency analysis of BSC records identified well known major periodicities such as
Milancovitch cycles, solar variation and ocean circulation.

Key Words: Lake Biwa, biogenic silica, Interstadials, Spectral analysis , molybdenum-yellow method
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Lake-level fluctuations and their factors during the last 45,000 years in lake
Nojiri, central Japan
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Abstract

Acoustic stratigraphic analysis of acoustic records obtained by “Uniboom” revealed that lake-level
fluctuation repeated eight times in lake Nojiri, central Japan, during the past 45,000 years. Comparison
of the lake-level record with a profile of pollen composition, TOC concentration changes both in lake
Nojiri, oxygen isotope record of NGRIP and those of Sanbao/Hulu caves, show the lake level rose
during cold stages and the lake level fell during warm stages. Especially, high lake levels correspond
with the global cooling events such as Younger Dryas, Heinrich events and Bond events. The factors for
the lake-level rise during cold stages are, decreased evaporation due to cooling and increased snowtfall
due to enhanced winter monsoon. The factors for the lake-level fall during warm stages are, increased
evaporation due to warming and decreased snowfall due to weakened winter monsoon. Grain-size
profile of loesses from Loess Plateau corresponds well with that of intensity of winter monsoon deduced
from lake-level record.

Key Word: Lake Nojiri, lake—level fluctuation, acoustic record, cold event, snowfall
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Lake-level change of Lake Nojiri-ko, Japan and its impact
on Human society
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Abstract

Lake level of Nojiri—kc; changed drastically at eight times during the last 45 kilo years. Maxima of lake level can be
correlated with abrupt cooling events, namely, Heinrich events, Bond events, ete, Although lake-level change ratio is
very low, which is ca. 5 to 10 mm per year, possibility of emergence of water shortage is high. Global warming can
lead more frequent water shortages. Intensity variation of winter monsoon is assumed to be the cause of lake-level
change. Arctic Oscillation is thought to be the most probable working hypothesis of winter-monsoon oscillation at

present.

Key Words: lake-level change, sediment limit, acoustic record, climate, Lake Nojiri
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Clarification of air pollution history by analyzing
the concentrations of the heavy metals with

bottom sediments in Keiyo coastal area
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Abstract

In Japan, drastic changes of environments occurred with the development of industry after the Second World War.
This paper covers the validity of methods to clarify the historical air pollution by analyzing the heavy metals with pond
sediments around an industrial area,

The study area lies in the hinterland of Keiyo industrial complex, facing the Tokyo Bay, which is composed of a lot
of facilities of petrochemical industry mcluding the thermal power plant. The area was severely affected by air
pollution around 1970.

The bottom sediments were sampled at 2 points (Nakadai pond and Karagami pond} to identify the temporal changes
of the pollution. Then these sediments were cut at 2 cm interval in the laboratory. The heavy metals in these samples
were analyzed by XRF and Cold vapour —AAS (CV-AAS).

As aresult, in Nakadai pond, the concentrations of heavy metals show a tendency to increase around 30 ¢m in depth.
And, in Karagami pond, the concentrations of heavy metals increase remarkably at 25 cm to 20 om in depth. These
depths are close to the depth of production of Spheroidal carbonaceaus particles (SCPs} which indicates air pothation.
Therefore it may be inferred that air pollution have an effect on the concentrations of heavy metals.

Key Words: heavy metal, air pollution, E.F value, spheroidal carbonaceous particles (SCPs), pond sediments
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The lead-bearing particle exists in lead-polluted soils in which the cause of

pollution is unknown.
Yoshihiro TAKASHINA !

- 1: Ralarryo Technica Co., LTD. 1, baba-zusho, Nagaokakyo City, Kyoto, 617-8550 Japan.

Abstract

The lead-polluted lands in which the cause of pollution is imknown were often found out in Tokyo Prefecture. The
purpose of this study is to get the information of the lead-bearing particle exists in soils of these lands and reveal the
cause of pollution, Polluted soils were collected from two lead-polluted lands in Taito ward and Minato ward, Tokyo
Prefecture, Chemical compositions and morphology of lead-bearing particles were characterized by scanning electron
microscope equipped with energy dispersive X-ray spectrometer (SEM/EDX). Two types of lead bearing particles (D
Sn-Fe-Pb phase, (2)Ca-Fe-Pb phase) were found from both these lands. Taito ward and Minato ward is in the area that
was destroyed by great Tokyo air raid. We thought the origin of these lead-bearing particles is same and from feature
of morphology of lead-bearing particles the origin is large-scale fire by great Tokyo air raid. It suggested the many
lead-polluted lands in the same origin are in Tokyo Prefecture.
Key Words: heavy metal, lead, soil pollution, SEM
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Dissolution behaviours of Arsenic and Cadmium from the marine

sediments during the long-term dissolution experiments
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Abstract 7
The dissolution behaviors of As and Cd from the anoxic marine sedimentary rock were investigated by the
long-term dissolution experiments under anoxic and aerobic conditions.
Under aerobic condition, Cd dissolution was attributable to oxidative dissolution of sulfide minerals, and 22 %
of Cd was dissolved out for 2 months. The oxidative decomposition of sulfide form As was also confirmed by
the XANES spectra. However, differently from Cd, the maximum contribution of As dissolution was about 1 %.
The sulfide form As converted to As(V) with negligibly small arsenite dissolution into the solution, indicating
that the oxidation of As sulfide did not lead to large amounts of As release. On the contrary, the sulfide minerals.
- containing As and Cd in anoxic sedimentary rock almost remained during dissolution experiment for 2 months,
and Cd and As in the solution reacted under anoxic condition kept low levels.
The Cd concentration and pH value in the solution of the oxidation experiments using 5% H,0, was comparable
with the long-term dissolmtion experiment under aerobic condition, because Cd mobility was controlled only by
the sulfide decomposition. However, the As behaviour was controlled by not only sulfide decomposition but also
subsequent immobilization mechanism as As(V), and there was significant discrepancy between the results of
long-term dissolution and oxidation experiments.

Key Word: Marin sediment, Avsenic, Cadmium, Long-term dissolution
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The origin geological survey into the arsenic included
in the osmotic water in the least controlled landfill site
Hideki Okano ', Kazuyuki Omura®, Nobuhiko Wada'
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Abstract

Arsenic more than the maintenance standard values was confirmed in the osmotic water of a certain stable
disposal ground. After investigating existing document investigation, of the geological surface-survey, groundwater
and hall water for the purpose of grasping a cause of this arsenic over from the beginning of September, 2009 to the
middle of October, I report it to the nature stratum by pH environment of the under the ground changing by the
reproduction aggregate which I put it in the disposal provisionally, and did it because I got a conchision of the
pollution mechanism with the heavy metal derived from the nature stratum which contained arsenic leaching into
groundwater.

Key Words: arsenic leaching, the least controlled landfill site, the osmotic wate, pH envivonment
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Study on purifying polluted water using volcanic ash

in the Tokachi Plain, Hokkaido

Shogo KIRA!, Yohei NISHIDA!, Ryota HIRATWA', Kazuo KAMURA'
1:Waseda University, 3-4-1 Okubo, Shinjuku-ku, Tokyo, 169-8555, Japan

Abstract
A lot of volcanoes are distributed in Japan. Tokachi Plain in Hokkaido is mainly used as a farmland and the voleanic
ashes from Eniwa and Tarumae Volcanoes are widely overlain. Volcanic ash soil contains clay minerals and humus. Clay
minerals and humus have abilities for absorbing toxic substances. Accordingly, the diffuision of environmental pollution could
be prevented by using volcanic ash soil for the groundwater pollutions by nitrate nitrogen and heavy metals. Besides, it may
be used as a horizontal permeable reactive barrier in landfill sites. In the future, there is a large possibility that the soil with the
outstanding adsorption ability is used as the environmental purification materials which can be used cheaply and abundantly.
I examined the quality, the adsorption ability and factors brought adsorption of each soil in Tokachi Plain. The methods
are as below.
1. Soil samples collected in Tokachi Plain and analyzed clay minerals, amounts of humus and extraction about Fe and Al
2. Batch examination using Cu, Zn, Pb,As and Cr solution.
The following is the main results of this study.
1. Some of soils contain a lot of humus and they contain large amounts of Fe and Al
2. The amount of adsorption for heavy metals depends on each soil,
3. The amount of humus correlates with the amount of adsorption for heavy metals (Cu, Zn and Pb). However the correlation
coefficients are not very high.
4. Relationships between the extraction amount of Fe and Al and the amount of adsorption for Cr are comparatively high. In
case of As, the amount of adsorption for it correlates comparative highly with the extraction amount of Fe and litfle with
that of AL

Key Word : adsorption,  clay minerals, extraction, heavy metal, humus
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Phytoremediation of heavy metal-polluted river water by Eleocharis acicularis

Masayuki SAKAKIBARA ', Mayuko HIKODA?, Sakae SANO® and Koichiro SERA*
1: Graduate School of Science & Engineering, Fhime University, 2-5 Bunkye-cho, 790-8577 Matsuyama, Japan
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3: Faculty of Education, Fhime University, 3 Bunkyo-cho, 790-8577 Matsuyama, Japan
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Abstract

Regarded as a highly promising technology, phytoremediation uses plants that absorb contaminants, such as toxic
heavy metals, to remediate polluted soils, and has the benefits of low cost and low environmental impact. Eleccharis
acicularis is well known as heavy metal hyperaccumulating aquatic plant and expected as the strong candidate for
application to phytoremediation of polluted water. The objectives of this study were to examine cultivation method of
E. acicularis on phytoextraction of heavy metal polluted water.

Following the water quality monitoring, large-scale field phytoremediation experiments by E. acicularis were
conducted using the floating cultivation methods at a pond of the river in A mine site, southwestern Japan. During field
phytoremediation experiments using E. acicularis, marked percentage reduction in metals concentrations were
recorded. The percentage decrease for Cu and As was in the range of ca. 50 to 75 %. E. acicularis shows great
potential for use in the phytoremediation of water environments (marshes, rivers, paddy fields, lakes, ponds, etc.)
contaminated by heavy metal and metalloid at mining sites.

Key Words: Eleocharis acicularis, phyloextraction, heavy melals, contaminiated river water, mine site, flooting
cultivation method, phytoremediation
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Proposed type area of the Lower - Middle Pleistocene Boundary and

istribution situation of Byakubi Ash, central Japan
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Abstract

The Byakubi Ash is distributed over the Ichihara City southern part and is Jocated in the vicinity of a base of the
middle-upper member of Kokumoto formation, Kazusa Group. Kokumoto formation is sorted four member by facies,
is upper member (sandy alternation), middle-upper member (mussive mud), middle-lower member (sandy
altemation) , and lower member (mussive mud). The Matsuyama / Brunhes chron boundary as the Lower -
Middle Pleistocene Boundary is attracted by the lower base of the Byakubi Ash, it was confinmed that the Byakubi
Ash was distributed from the Yoro River(Tabuchi) , Tabuchi River(Tabuchi), Nishi River(Tsukide}, to the Koshikiya
River(Koshikiva).

Fortunately, I will think in future while confirming the further distribution situation of the Byakubi Ash if made use as a
basic document of studies the Lower - Middle Pleistocene Boundary.

Keywords: Byakubi Ash , Lower-Middle Pleistocene Boundary , Kolmmoto Formation middle-upper member, Yoro River



Classical Tsutsugamushi disease in Niigata Prefecture, Northeast Japan

Land condition of "Yuudokuchi" of Muikamachi Basin-

Takao NAKAGAWA
3-41, Sasaguchi, Chuo-ku, Niigata 930-0911, Japan.,

Abstract

Classical Tsutsugamushi disease transmitted by the Jarva of "Akatsutsugamushi” (Trombiculid mite, Leptorrombidium
akamushi) preva:iled during summer until 1960s along large rivers in Niigata, Akita and Yamagata Prefectures of Northeast
Japan. The mite with the pathogen (Rickettsia, Orientia isutsugamushi) mainly inhabited unprotected area of the rivers, and
such area was cafled "Yiudokuchi” (noxious area). In Niigata Prefecture, the disease occurred along the Shinano River and
Agano River in Niigata Plain, and also the Uono River which is an upper tributary of the Shinano River in the Muikamachi
Basin. Land condition of the "Yundokuchi" and numiber of the cases have been investigated in the basin. The "Yuudokuchi”
was about 1 m higher than the ordinary water-level, and consisted of sandy soil. Grasses with shrubs grew thickly there, and
the best environment for habitation of the mites and their host, voles, was formed. This condition is very similar to that of the
"Yindokuchi” in Niigata Plain and the Yokote Basin of Akita Prefecture. Historical documents suggest that the "Yuudokuchi”
of the Muikamachi Basin has existed at least since the first half of the 19th century. The possibility that the population of the
mite which transmits the disease increases again in the fiture has been also discussed. From the ecological viewpoint, the
possibility is fairly low, and it can be stated that the disease scarcely prevails again in the above areas.

Key word: Classical Tutsugamushi disease, "Vudokuchi” (noxious area), land condition, Muikameachi Basin, Niigata
Prefecture
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Characteristics on Isotope Geochemistry of Spring Water and

Groundwater in Eastern Kushiro Wetland
Kaoru MARUTANI

Geological Survey of Hokkaido,Kita19,Nishil 2, Kita~ku, Sapporo,060- 0819 Japan

Abstract

This stucdty showed geochemical feature of aquifers in mostly castern Kushiro wetland on stable isotope
and chemical composition of spring water and groundwater, Isotbpic data for spring water and groundwater
were analyzed for D/H and "0/*O ratios. Routine analysis of major dissolved constituents was also carried
out. Samples contain 14 spring waters, 10 ground waters and 1 stream water.

In deuterium and oxygen-18 variation all points fall to the left of the global meteoric water line and
follow a similar slope. This shows all samples are infiltrated by meteoric water. The points are distributed
into two groups, "heavy water" and "light water". Typically the former group consists of spring waters in
lowland or coastal area and the latter group consists of spring waters in highland and ground waters.
Therefore, it is considered that the isotopic variation of spring waters shows altitude effect and continental

effect. And hydrogen and oxygen isotope distributions imply that spring waters in highland are related to
ground waters, ‘

Key Words: fvdrogen isctope, oxygen isofope, stable isotope, spring water, groundwater flow
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Characteristics of fracture and fracture fillings in sedimentary rock
-Example of Shimanto belt, Eastern part of Kyushu-
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Abstract

Characteristics of fracture and fracture filling mineral identified in drilling core specimens of Paleogene sedimentary
rocks, Shimanto belt distributed in eastern part of Kyushu district were investigated. The result of this study was
summarized as follows. Fractures were classified into three types; 1) low angle around 30 degrees close to bedding plane,
2) middle angle from 45 degrees to 60 degrees, and 3) high angle 60 degrees or more. These fractures are also classified
into the following four types based on the occurrence of fracture filling minerals. A-type) Fracture filling mineral can not
be seen in usual. B-type) Fracture that is sealed by filling mineral. C-type) Fracture has filling mineral with pore structure.
D-type) Fracture filled by filling mineral and open aperture. These features suggest that the filling process has been
change with rock phase or depth. Fracture filling minerals are mainly calcite, ankerite, and pyrite. Calcite is euhedral or
layered with pyrite. Ankerite is frequently produced around shale. To the depth of about 30 m, most part of drilling cores
are altered in reddish brown. This alteration is probably due to the oxidative groundwater permeated. In the depth deeper
than this zone, oxided zone is formed only along fracture of high angle. This feature shows that redox front is regulated
by the crack of a high angle and distributed over the wedge shape to the underground depths.

Keywords: sedimentary rock, fracture, fracture filling mineral, redox front, water permeability



TIANT 2t ) — DR L S %OPIIC OV T
MR E | |
iaﬁwﬁb@%Aﬁz%wwx&~»v4:yﬁmiofﬁﬁéwaﬂxﬁ%%ﬁﬁ@@
i, B, R, S, B Y, X XA b TV AL 25 LiRERICH
L, B VR AR Lfﬁ%%ﬁ&ﬁAﬁM%%*ﬁﬂmxI/ﬁ»/nij Th B, AT,
AT R G e = T RS AR S T n =T R AT i U R R

LUTEB S L.:’;éof_ DY EE LD, ER, J/ﬁ)bfﬁ?%@fhﬁ‘ﬂ%‘-*ﬁ:‘ EEPF2AT T
Fl— F@7 @ b o} LOb\T%%@Aé-

In Pursuit Of Ethi¢al Jewelry In Aliabad Hunza, Pakistan;
A Notion Of Framework In A Global Versus Domestic Context
N#x&v-?v%ﬂﬁ-?ﬂ?ﬂyFw%ﬁéiVﬁwyszwwﬁﬁ:E%%ﬁ
| | #i & EREEOBAIC OV T
ME B AKEFL vRwr 7V Freub e T PV BERY hEFkS
1:305-8569 - < [t /NBF)I 161 (B BEREHNHR GTTART
2: 107-0062 ¥4FE B 417 HASUNACo., Ltd.
3: 3% 2 & F b CASM-Pakistan
VTRPEE .3 SV L VN U;]/-‘j".@]v . 4‘_74 FITRE

5: 9908560 (BT /A (TEA LIRS

SREAY WO T PRI ARG TH 8, AFRC, AT—A R —lw, =
%ﬂ%bﬁmﬁmin:?4®%%*%Fﬁ&5$@ﬁ6hé BE LI, FMET U T F
BRICB BEREOCAT—A AT v A 2 IR L, £ ORRIC oW T 2 B L Tn,
xa—ﬂ/ﬂﬁh_ﬂ/v/f = Y REREARRA T 2 F - b LTORET B DI, E/E@EFT@Z‘J‘
PR, SEM, BT E B -2 imE &u\7Ifva%%§Af5kb%_\i/ﬁm7v 2
U AL, AT e e LTHED DD L RBREO—IC AR LELI LR, L
L, RGO B T O I B RN LI L T S T B R 3
N TEFIEE &miifé Liedin T, £23h Y ax V—%ER$ 51003, EHEARENE
B BT, MRV AU 7 L AU —2 FEETONENES S,



In Pursuit Of Ethical Jewelry In Aliabad Hunza, Pakistan:
A Notion Of Framework In A Global Versus Domestic Context
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Abstract
Ethical consuriiérism is paviiig a way fof gemstone industry in developing countries to gain more profit and to
hardiess the reswurce for thé environmertal and socigl development. In order to establish such business ethical
jewelry; so-called ethical ffimework and practical guidelines are necessary to steer the sound business. In this
note, the authors preset an éiliical framework diagram m global context and discuss the possibility of the ethical

jewelry in domzstic context based on the information from Aliabad Hunza, Pakistan.

Key Word: ariisanal mining; community development, gémstone, ethical jewelry, Huhza, Pakistan



