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Chemical weathering in Himalaya: Insights from trace element geochemistry of the Gange
Brahmaputra River sediments
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The Ganges-Brahmaputra River drains a greater part of the Himalaya, including the western and eastern Himalayan syntaxi
a tectonically active region in the world. Rivers play a vital role in earth surface processes and are regarded as the key carrier
terrestrial materials into the ocean. Major and trace element analyses of the river sediments have been used to investigate th
provenance, physical and chemical processes of silicate weathering.

The chemical index of alteration (CIA), chemical index of weathering (CIW), and elemental ratios (Ca/Ti, Na/Ti, Al/Ti, Al/Na,
and Al/K) are sensitive to terrestrial chemical weathering intensities in sediment source arem 8ot rivers show a linear
trends and marked negative correlation with grain size, suggesting quartz dilution, mineral sorting as well as compositional ma
turity during transportation of sediments in fluvial system. The distribution of Fe, Ti, Zr and Th is controlled by their association
with heavy or coarse minerals, but Al is independent of hydrodynamic processes. Low CIA (762) and CIW (764) values in the river
bed sediments are due to fresh detritus within the active channel or most likely favored physical over chemical weathering. Higl
CIA, CIW with high Al/Ti and Al/Na ratio values in the river suspended sediments, suggesting a significant chemical weathering
in its source rocks. Discriminant diagrams and trace element ratio plots show the influx of sediments were derived from felsic
continental crust sources. Geochemical similarity between the Ganges-Brahmaputra River sediments and various lithologies |
the High Himalayan Crystalline Series, Lesser Himalaya, Tibetan Himalayan batholiths and Siwalik sedimentary rocks in Nepal
indicates homogenization of material derived from the Himalayan source region.
Keywords: Geochemistry, fluvial sediments, chemical weathering, Ganges-Brahmaputra River, Bangladesh
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Studies on defining the effect of chemical weathering on river water PCO2 rates
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Previous studies show that total carbon rates are mainly controlled by only weathering and respiration, and because of this,
is highly possible that river water generally acts as a source of .Clis fact is confirmed by data in a local scale, but when
standing on a more nationwide perspective, there is still no compiled data to suggest it.

Based on the works of Kobayashi (1960) and the further datasets of Kobayashi (Harashima et al., 2006) and the data da
published by the Japan Meteorological Agency, the P@Othe Japanese river water was mapped. Using this, this study worked
on determining whether Japanese rivers generally act as,at@ker or not. It will then discuss why, looking at the effects of
each presumable parameter, especially focusing on the effects of weathering and respiration.

As a general result, it can be said that (1) Japanese rivers act as a source.qPLBspecially, Hokkaido, Kinki area, and
the Kyushu area have a high contribution. (3) Urban areas show artificial increase in P4} @ the Japanese river system, soll
respiration has a critical effect on PGQand weathering does not. (5) Therefore, defining the effects of weathering on BCO
still challenging. (6) Areas with steep slopes have a tendency to have lowey P&€s than that of the flat lands. This can be
related to the amount soil, which is possibly controlled by the currency of the carrying river.

googoo:pCcoO200,0000
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Aquifer structures and flow systems of groundwater in the Osaka sedimentary basin
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Groundwater quality in the Ndop Plain, a CVL depression, N.W. Cameroon, Central

Africa

Mengnjo Jude Wirmvent, Takeshi OHBA
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1Tokai University
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The Ndop Plain is a depression along a chain of volcanoes that cuts diagonally across Cameroon known as The Camerot
Volcanic Line. With population increase, there is a high water demand for domestic and irrigation uses. 70 % of the population de:
pends on ground water sources of little known chemical quality. The Rocks in the area are of igneous (granitic and volcanic) an
metamorphic origin and constitute a natural source for the enrichment of water chemistry. The convergence of numerous rivers i
the centre of the plain poses a potential pollution from the varied geology and human activities. Wirmvem (2010) revealed wate!
of poor microbial quality hence, prevalence of water borne diseases in the area. The spatial and temporal components of groun
water have not been evaluated for possible pollution pathways and duration. The on-going study seeks to a. Assess in detail, t
physic-chemical properties of the groundwater; b. Characterize the resource (flow regime, evolution, recharge mechanism ar
age) by using stable isotopes (D and 018) and environmental isotopes (CFCs, SF6 and 3H); and c. Asses the geological cont
on water composition. The following outcomes are expected: suitability of water sources for human and animal consumption ant
irrigation, a baseline hydrogeochemical data and source rock chemistry, a water management tool for the government hence
great input to the lacking knowledge on numerous groundwater resources in Cameroon highly used.

0000 0: Cameroon, Ndop Plain, Geology, Groundwater, Drinking quality
Keywords: Cameroon, Ndop Plain, Geology, Groundwater, Drinking quality

1/1



Japan Geoscience Union Meeting 2012 ~® ’
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“P““

Geoscience
Union

AHW26-08 0 0:201B 00:50 240 11:15-11:30

O000o0ooooooboooooooCFC SRODDOoonooooonoo

[]
Characteristics of groundwater age tracers’ concentration (CFGsai&F Tritium) in
Kumamoto area

ooo ™ ooot
KAGABU, Makoto'*, SHIMADA, Jun*

lggoooooooooo
1Grad.Sch.of Sci.&Tech., Kumamoto Univ.

gbooooooooooboboboboobooooooooobobobobooooooooboooDoobobobooobonDo
50000000000 0000ODOOOO00O0OOOCOOOOODOOObO201ODODOOO0O0OO0OOOOODOOD
Ooooooo0ooooooObo0o0ooooObO0o0oooObO00000obOoOo00ooooObo0oOoOoooOOCKCdESKRO
gbooooobooog

go0o0ooo0ooooOo0oo0O 20000000 00DOOO00OOOO00ODOO0ODOODOODDODO0ODOO 400
gooooooo0oooOoooOoooooO0ob 200 300oo00oooo0obDoooDoooooDoooooDo

OO0O0O0O0OCFCsD SkO0O0D0O0OO0O000O0OoooOOO000ogooooooooooooobooooDoobooOogoo
oooooobooOo0oooooooooooDOoboboOoOoocerCcsbooooooooooooooooboooooDoO
ODOOIAEADZ20060 SR 00 DOO0O00O0O0OO0O0O0ODO0OO0OOO0O0O0ODO0O00OD SxO00O00000DOO0OO
0000000000 OKohetald 2007 Heilweil etalJ 20090 000 0000000000000 OO0OOO0OOO
Coooooopoopoz201opoopogozo030oooo0oooooo0ooooooooooooooogooo
O000000000000020100Asaietal,2011 000000 SxO00000000O0DO0O0OOOODOOOOO
0000000000000 OAsaietal, 200800 00000000000O02010] Asaietal,2010 00000000
boobOoboooobobobooboobooooboooobooobooooog

tbobooooobooboboooooooboobobobooooooooobobobobooooooobobOoboon
oooooobooooooboooon

00000 20110 400 1000000000000O0DOC CFCsO0 SRkOODOOOODOOOOODOOOODOO
000000006 *0o0s DOOODODDOO0O0NO0O0O0DDODDDONO00NO000D0DODNO0O0000N00No0o0nOoooOoonon
gooooo

boboobooboobobooooobooobooboboboooooooboboboooboooobOobOobooboooonoo
oooobooooooboobooboooooooobooono

ooooo:0b0o0000bobo0o,000,CFCs, SE, 0000
Keywords: Young age tracers, Groundwater, CFCg, 8BEmamoto area

1/1



Japan Geoscience Union Meeting 2012 ~® ’
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“P““

Geoscience
Union

AHW26-09 0 0:201B 00:50 240 11:30-11:45

0000000000000000000000
The water quality of underground dam in Miyakojima and Izena Island.
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Water quality and stable isotope for springs in the Kirishima volcanic area
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Geochemical and isotopic map of Asahi River, Okayama Prefecture
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Mapping of water quality in the Obitsu and Kamo rivers on the Boso Peninsula, Japan.
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Water-quality diagnosis of Sabanakett district in central Laos
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Water quality maps of Laguna de Bay Basin, Philippines
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This study, conducted in Laguna de Bay Basin, aims at creating water quality maps for the Basin and its watersheds. Th
Laguna de Bay is the largest lake in the Philippines, with a surface area of $08rihits watershed area of 2920 k$antos-
Borja, 2005). It is located on the southwest part of the Luzon Island and its watershed contains 5 provinces, 49 municipalitie:
and 12 cities, including parts of Metropolitan Manila. The water quality in Laguna de Bay has significantly deteriorated due to
pollution from soil erosion, effluents from chemical industries, and household discharges. Recent studies have suggested th
concentration of heavy metals in the edible fishes and aquatic plants in the Laguna de Bay are high and likely to have health risk
to eating them (e.g., Molina 2011). In this study, we performed multiple element analysis of water samples in the lake and its
watersheds for chemical mapping, which allows us to evaluate the regional distribution of elements including toxic heavy metals

We collected water samples from 24 locations in Laguna de Bay and 160 locations from rivers in the watersheds. The samplin
sites of river are mainly downstreams around the lake, covering urbanized and rural areas. We also collected well water sample
from 17 locations, spring water samples from 10 locations, and tap water samples from 21 locations in order to compare thei
characteristics with the river and lake samples and to assess the quality of household use water. The samples were collected
dry season (March and May in 2011) as well as wet season (October and November in 2011) of the study area in order to evalua
seasonal differences. Water samples were filtered through a cellulose acetate disposable filter (0.2 micrometer pore size), th
brought to the Research Institute for Humanity and Nature (RIHN), where the analysis was performed. The concentrations o
the major components (F, Cl, NOSO,, NO,, Br, PQ,, Ca, Mg, Na, and K) dissolved in the samples were determined with
lon Chromatography System (Dionex Corporation ICS-3000). We also analyzed major and trace elements (Li, B, Na, Mg, Al,
Si, P, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn Ga, Ge, As, Se, Rb, Sr, Y, Zr, Mo, Ag, Cd, Sn, Sb, Cs, Ba, La, Ce, Pr, Nd,
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, W, Pb and U) with Inductively Coupled Plasma-Mass Spectrometry (ICP-MS, Agilent
Technologies 7500cx). We used Geographic Information System (GIS) to create water quality maps for each components.

At most sampling locations, concentration of dissolved components in the wet season samples are lower than those in the d
season samples which can be attributed to dilution effect of rain water during wet season. The element concentrations of rivel
are characterized by remarkable regional variations. For example, heavy metals such as Ni, Cd and Pb are markedly high in tl
western region as compared to the eastern region implying that the chemical variation reflects the urbanization in the wester
region. On the other hand, As contents is relatively high in the south of the lake and some inflowing rivers in the area. The highe
concentration of As is also observed in the spring water samples in the area. Therefore, the source of As in the area is probab
natural origin rather than anthropogenic.

References:

Santos-Borja A. (2005) Laguna de Bay-Experience and Lessons Learned Brief. (In) Lake Basin Management Initiative.
GEFMSP prepared by ILEC.

Molina V. B. (2011) Health Risk Assessment of Heavy Metal Bioaccumulation in Laguna de Bay Fish Products. (In) The
1st International Symposium on Managing Environmental Risks to Food and Health Security in the Laguna Lake Watersheds
Philippines. Abstract p21-23. Research Institute for Humanity and Nature.
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The influence of the Ganges, Brahmaputra river, and Meghna river on global carbon cycle
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Distribution of oxygen-18 and deuterium across the Tunisia
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Groundwater use in Tunisia

In their fourth report, the Intergovernmental Panel on Climate Change (IPCC) warns that temperature will increase and rainfal
will decrease especially in the Mediterranean coastal areas of North Africa with a global warming increase. People in Tunisie
located in north Africa largely depends on groundwater use for irrigation, which caused the drawdown of groundwater.

For sustainable groundwater use, it is essential to understand the groundwater system.

Isotopic Mapping

Kendall (2010) pointed that large scale spatial isotope studies of water cycle can provide important insights into the ground
water recharge process. Kendall (2001) also showed the effectiveness of isotopic mapping by taking surface water samples ov
large areas, because surface water can be representative value of rainfall water of whole basin.

High resolution isotopic mapping also can help us to identify the important sites such as recharge area in the surface an
groundwater flow system.

Objective and Methodology

The objective of this research is showing isotopic map and clarifying the groundwater recharge process across the Tunisia.

Sampling survey was conducted form from July 7th tol1thand, from Nov 12th to 20th in 2011. Water samples were taken
mainly from river across the whole of Tunisia. We measured electrical conductivity, ORP, and pH in situ. We also analyzed the
stable isotopes (D, 180) in laboratory.

However, in southern area, wadi river were dry up even in rainy season. Then we took water from some Magels (traditiona
water tank to collect rainfall during rainy season). Magel is covered by concrete and prevent evaporation effect. Then the wate
in Magel can be integrated value of rainfall during rainy season.

Results and Discussion

Stable isotopic values were plotted on river system map and compared with topographic map. Generally, isotopic values il
eastern coastal area tended to be relatively high (delta D = -27.6 ™ -6.9 per mill, delta 180 = -4.4 ™ 0.1 per mill). Meanwhile,
values in western inland area were relatively low (delta D =-41.9 ™ -27.7 per mill, delta 180 =-7.9 7 -4.5 per mill). This tendency
is remarkable especially in Mejerda River watershed located in northern Tunisia. Isotopic values along the mainstream increase
with distance from coat to inland (inland effect).

However isotopic values at some points located in northern coastal area were low. These values were lower than average pl
cipitation value at nearest observation point of IAEA. There is possibility that these low value come from not base flow but short
time rain event.

More sampling are planned in gap area on the map and, in same points to see seasonal change.

00000:00000,00000000,000,00000
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Temporal variation of stable isotope ratio in precipitation on Chubu-mountainous areas

case study of Mt. Ontake in cent
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In order to clarify the temporal variation of the stable isotope ratio in precipitation on the mountainous area in Japan, monthly
precipitation was collected at 11 sites on Mt.Ontake from Jan 2003 to Dec 2005, and determined their delta-values. d-exce:
values ranged from 5 to 34 per mil, and showed clear seasonal variations in which values are low in rainy season from spring t
fall and high in snow season (winter), reflecting the change of monsoon. The isotope ratios showed high delta-values in spring
low delta-values in winter and intermediate delta-values in summer to fall. These seasonal variations reflect neither the influenc
of the amount effect nor the temperature effect, indicating thad thealues variation in precipitation in Mt. Ontake do not have
a close relation with a local weather condition. Rain-bearing weather condition and spatial variation of rainfall amount around
Mt. Ontake were investigated, and discussed a factor controlling the seasonal variation of delta-values. In the warm rainy seaso
the low delta-value in precipitation were observed in the period at which the rainfall amount of windward (south-east) area of
Mt. Ontake was high, suggesting that delta-values variation on Mt. Ontake during the warm rainy season depend on the rainfa
amount during the vapor mass transpiration from Pacific coast to Mt. Ontake. Moreover, it is indicated that the low delta-values
of snow cover in winter was caused by the inland effect, considering the existence of heavy snowfall area in windward. Thes
variations of delta-value associated with the rainfall amount on surrounding area is considered to be reflect the geographic:
location of Chubu-mountainous area which is away from the ocean generating a vapor mass.

Keywords: Chubu-mountains areas, Mt. Ontake, precipitation, stable isotope, vapor mass transpiration,, inland effect
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Stable isotope distribution of Springwater in Kanagawa Prefecture.
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Stable isotopic composition of river and spring waters in the Shirakami Mountains, Japan
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Characteristics of stable isotopes of oxygen and hydrogen in precipitation at Saku City
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Clarification of recharge source and emergence/disappearance mechanism of an oasis

Tottori Sand Dune
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Tracing the source and fate of nitrate in groundwater uSiNg 'O and'®O
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Sources and processes of nitrate in forest soils: a case study at sites with heavy nitroge
deposition using nitrogen an

o2*.0000 YL 000002% 00000 YL,0000Y,oooool!
SHI, Jurt*, Nobuhito Ohté, Naoko Tokuch, Naohiro Imamura, Tomoki Oda, Miyuki Nagayama
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IGraduate School of Agr. & Life Sci., Univ. Toky8FSERC, Kyoto Univercity

Nitrogen is one of the indispensable nutrients for plant growth and microbial activities. The nitrogen cycle is an important part
of the forest ecosystems. Atmospheric nitrogen deposition remains elevated in industrial regions of the world and is acceleratin
in many developing regions. Chronically elevated atmospheric N inputs to forest can lead to changes in tree growth, mortality
and species composition and to possible declines in soil fertility and drainage water quality. Combined oxygen (O) and nitroger
(N) stable isotope analyses are recently used in the source determination of NO3-. The source of NO3- can be determined bas
on distinct O and N isotopic signatures (d180 and d15N) of various sources and isotopic effects during NO3- transformation
processes. There two major sources in forest soil nitrate (NO3- ): atmospheric deposition and microbial production. In Tanast
where have a high amount of nitrogen deposition, we analyzed d180 and d15N of NO3- in the samples consisted of the rainfal
though fall, stew fall , litter layer water and the soil water.

The results were: 1) the d180 of NO3- had a decreasing trend from rainfall, though fall, stem flow to soil water. It indicates
that NO3- derived from the atmosphere is absorbed by plants and/or microbes when the rain through forest vegetation. 2) th
d180 of NO3- values was 0720 permil while d15N of NO3- values was -575 permil in the soil water. This suggests that the major
potion of NO3- of the soil water is comes from the nitrification in soil by microbes, meaning that most of atmospheric NO3- was
replaced by NO3- produced by microbes. 3) A large range of d180 values 12795 permil and d15N values -9.276.6 permil in the
litter layer water what shows that nitrate in the litter layer water has complex sources including nitrification and atmosphere , anc
those change temporarily.

Keywords: nitrate, oxygen and nitrogen stable isotope, Tanashi, temperate forest

O O O 0O 0O nitrate, oxygen and nitrogen stable isotope, Tanashi, temperate forest
Keywords: nitrate, oxygen and nitrogen stable isotope, Tanashi, temperate forest
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Analysis of nitrate variation by source and hydrologic factors in spring water of Mt.Ytsugat
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LICRE, University of Yamanash?Geo Science Laboratry InéGeological survey of Japan, AISTRissho University

Concerns regarding ground-water contamination in the Mt. Yatsugatake on the west slope have arisen due to a steady incree
in averaged nitrate concentrations (from1.2 to 3.5 NO3-mg/l) during t

he past 15 years (from 1987 to 2002) in spring waters (Shimizu et al. 2007). Mt. Yatsugatake is volcano in central Japan havin
elevations of 2899m. The artificial and local resort towns are locating blow 1100m elevation. The stock farms are expanding fron
upper 1100m until 21400m elevation.

Twenty-nine water samples were collected from 750m to 2380m elevation. Multiple isotopic tracers were used to identify the
sources and extent of nitrate dynamics in groundwater under the recharging systems.

The ranges of nitrate-N concentration were frer.05 to 17.8mg/l. Few samples of high nitrate-N concentrations (5.8 and
17.8 mg/l) were located in locally concentrated of agricultural and local resort town. And 80% of collected sample®Were
mg/l. Although delta 15N-NO3 values (from -0.4 to 10.5permil) were highly variable both spatially and vertically. The high delta
15N-NO3 values are decreasing with the averaged recharge elevation of springs which was estimated by elevation effects of wat
hydrogen isotope values on Mt.Yatsugatake reason. Relatively high isotope value samples (4.4-10.1permil) were detected blo
2000m elevation indicated that nitrate in springs mixed from human/animal wastes consistent with landuses. The relationship be
tween NO3-N concentration and delta 15N values was insignificant. However the high NO3-N concent@t@mg/l) springs
having relatively small amount of discharges (850 m3/day) indicated the effects for the distribution of NO3-N concentration is
nitrogen sources rather than quantity of the groundwater.

gooobo:00,000,00000,00000000O0ODDODO0O0O0O0O0ODO, 000000 bDbODbODbOO0O0
Keywords: Spring water, Mt. Yatsugatake, Nitrate, Nitrate nitrogen and oxygen isotopes, Water hydrogen and oxygen
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Source and residence time of groundwater around Battambang region in Kingdom o

Cambodia
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Existence of the long-term groundwater flow system in the Nakano-shima Island, Oki-

Dozen, Japan -A preliminary study-
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Preliminary results of groundwater age-related isotopic tracers for shallow groundwater:

in the Eastern Osaka Basin
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Comparison between volcanic and non-volcanic thermal waters using the chloride type

thermal waters in Kanagawa Pref.
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An isotopic study on Cl-rich groundwater in the lower reaches of the Tone River, Japan
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