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Water and solute dynamics in soils under different environments
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Community structures and activity of denitrifying microbes in forested catchment: survey

using nitrite reductase genes
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To elucidate the mechanisms of denitrification processes in the forested catchment, microbial ecological approaches have be
applied in an experimental watershed that has previously investigated its hydrological processes. The study catchment is locat
in the Chiba prefecture in central Japan under the temperate Asian monsoon climate. Potential activities of denitrification of soi
samples were measured by incubation experiments under anoxic condition associated'WitdNaddition. Existence and
variety of microbes having nitrite reductase genes were investigated by PCR amplification, cloning and sequencings of nirK an
nirS fragments after DNA extraction. Contrary to our early expectation that the potential denitrification activity was higher at
deeper soil horizon with consistent groundwater residence than that in the surface soil, denitrification potential was higher ir
shallower soil horizons than deeper soils. This suggested that the deficiency;of #Ca respiratory substrate for denitrifier
occurred in deeper soils especially in the summer. However, high denitrification activity and presence of microbes having nirkK
and nirS in surface soils usually under aerobic condition was explainable by the fact that the majority of denitrifying bacteria
have been recognized as a facultative anaerobic bacterium. This also suggests the possibility of that denitrification occurs even
the surface soils if the wet condition is provided by rainwater during and after a storm event. Community structures of microbes
having nirkK were different between near surface and deeper soil horizons, and ones having nirS was different between saturat
zone (under groundwater table) and unsaturated soil horizons. These imply that microbial communities with nirK are sensitive
to the concentration of soil organic matters and ones with nirS is sensitive to soil moisture contents.
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Characteristics and fluctuation factors of groundwater quality on Ryukyu limestone region
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Characteristics and fluctuation factors of groundwater quality(the four major cations (Na+, K+, Mg2+, Ca2+) and four major
anions (Cl-, HCO3-, SO42-, NO3-) is investigated using observed data on groundwater at springs and observation wells in th
southern part of Okinawa Main Island, Japan, where Ryukyu limestone is extensively distributed. In this study, FS6 survey wa:
conducted to examine the residence time of groundwater in limestone aquifer. The distribution of Ca2+and HCO3-were similal
trend because the CO2 charged water first encounters a calcite layer below the groundwater table. It was found that the resider
time obtained from FS6 were related with the concentrations of Ca2+ and HCO3.The composition of groundwater was dominate
by Na+ and CI- reflecting salt water in coastal area. It was considered that NO3-N and SO42- centrations were influenced by th
rainfall, geological structure and agricultural land use.
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Nutrient transport with the river water-groundwater interaction in the tidal reach of the

Yamato river basin
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Nutrient regeneration at seawater-groundwater interface zone in Gulf of Etajima and Gul

of Jakarta.
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Characteristics of groundwater chemical composition
southern part of Okinawa
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The study area is located in the southern part of Okinawa Main Island, Japan, where Ryukyu limestone is extensively dis
tributed. In this study field surveys were conducted to examine the characteristics of groundwater quality over a wide coasta
area with agricultural land use We studied the characteristics of groundwater chemical composition (the four major cations (Na+
K+, Mg2+, Ca2+) and four major anions (Cl-, HCO3-, SO42-, NO3-)) in this region by using observation data at springs and
observation wells. It was found that the chemical composition showed CaHCO3- type of groundwater from limestone aquifer
where CaCO3 dissolution was predominant process yielding atypical bird-like shape in the Stiff diagram. The other component
of groundwater also were indicated high concentrations so that the compositions waere dominated by Na+ and CI- reflecting sa
water and NO3-N and SO42- related agricultural land use in this area.
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gaon, Bangladesh
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Formation process of Arsenic contaminated groundwater at recharge area in Sonargac

Bangladesh
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Fate and source of nitrate contamination in the groundwater along its flow in Kumamoto

region, using nitrate isotopes
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ubsurface vertical temperature profile and estimated deep groundwater flow in the coast
zone at Horonobe area

[
[
S

ooo*oooo0Yhoooothoooo?ooot!
KOSHIGAI, Masard*, IKAWA, Reo!, MARUI, Atsunad, HAGIWARA, Ikuo2, MACHIDA, Isao!

l000o000000,?2000000000000000
LGeological Survey of Japan, AlISTSuncoh Consultants Co., Ltd.

00000 DOO00D0d0oo00oo0oDO00D0ooo00oo00oDoDOo0oDOoo0ooooo 20000000000
dooopo100n0o0donooodopoodoodooodoooooooooDoooDooooDooooooooa
gobooobobooboboooboboobotbobobooob bbb booobbooDbooobew.,
Churci1996 000000000 0D0DO00DO0O0ODOOO0OOODOUODOUODOOODOUODOOUOODOODOODOODOO
0d00d0O0dO0O0Odew., Groenetal.,, 20000 000000000 CO0ODO00OD0OO0OOCO0ODOOOOOOOOOOO
goooooobobobobobbbobodddoobodoooubob bbb bbb oD oo
oo oo oo bbb ooobbobuooooboooa
goboooobuoooooboooooboobboooob oo b oo oooobbuooobobooa
0000000000000 D 0000000000000 D00DO0U0OoU0ODODODO2011IO 0000
O0o0oooOoskmO000onoon 20300mI 0000000000000 00000000O00OO0O0OOOOn
00000000000 DO0000000000000DLO0DO0O0O00DLOO0OODOoDO0oooOobOooOoOooOO bb-10000
L0400 0000000000000 00D0000000000000000000000000O0000DO000Og
0000000000000 o0oo00oDodoD0oooD0oooooooooDOooDoOOoDoOoDoOnD 275moooood
JoooooooobobboooooooooooooboboddooooooDoD oo oObOo00ooooooooo
0000oO0o0ooOoDOOoDoooosoomid0oobDOonoOooOoOoosoombOoonooOobOOonoOoooooOooooDooo
OO00O00O0O0OMachidaetal., 2000 000 0000000CO0O00O0OC0O0OD0OOO0OOOOOODOOOOOOOO
00o0oooooooo 27smi0000000000000D0DO00oO00o0DO0000o0ooooooooooon
goobdoooboooobooobbooob bbb oo oo b oo bbb ooooooo
goboogoboooobooooooooooobb oo bbb oo buooobobooa
Joooooooobobbo0ooooobobbbo0oooooDbO b o000 ooDooODboOoo

gdobodoooooboboooboboobooobooooDbbo0ooDbbo0obDooobDbooobobooo
oo obobobbobbbboooddooDuDbLD oD bbobbbooboooogo
oo oo oo oooob0 b ooooboooa
gooboooooobooooooboooooog

god

Church, T. M. (1996) An underground route for the water cycle. Nature, 380, 579-614.

Groen, J., Velstra, J. and Meesters , A. G. C1R0D0Q] Salinization processes in paleowaters in coastal sediments of Suri-
name: evidence from d37Cl analysis and diffusion modeling. Journal of Hydrology, 234, 1-20.

Machida, 1., Ikawa, R., Koshigai, M., Nishizaki, S., Ito, N. and Marui, A.(2011) Vertical Profile of Pore Water Chemistry to
1000m Depth at a Coastal Area. Abstracts with Programs, GSA Annual Meeting & Exposition, 43, 287.

000o0oooooooooooooooobooobo00boooobDoobobooboo0oboooboooooooon
0000000000000020100000000000000000D00O000DO0O 2220000000.000000
00O, 433p.

0ooddooooooi10o-d0o0odooooodoooooooooonooooo?29,1-121

ooo000:00000,000,00000,0000,000,0000
Keywords: Deep groundwater, Coastal area, Groundwater flow, Subsurface temperature, Sedimentary rocks, Horonobe area

1/1



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

Geoscience
Union

AHW30-P19 go:booboboobo 00:50 220 17:15-18:45

000000o00ooooooooooogoog. _ _
Water quality synthesis analysis at period of winter in Niigata Prefecture Uono river basin
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Evaluation of effect of human activities on groundwater recharge and nitrogen load, using

distributed hydrological model
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Submarine groundwater discharge (SGD) is an important source of new nutrients, trace elements, and contaminants to tt
coastal ocean in many parts of the world. Several studies showing that SGD makes a significant contribution to the nutrien
budget of coastal waters. As the importance of SGD, it has led to growing research interest in this phenomenon. The nutrier
interaction process and the signals of sediment in this discharge process as well as the long term effect of nutrient discharg
through SGD are unknown.Our research is aim to find possible signals of sediment nutrient characteristic affected by the subm:
rine groundwater discharge.

The Seto Inland Sea is the largest semi-enclosed coastal sea area in Japan. The eutrophication incidents occurred in this a
with most serious scale from the 1960s to 1970s. The contribution of nutrient discharge through SGD in some part of Seto Inlan
Sea area is focused by researchers. In order to determine the sediment nutrient characteristics in this area, we compared
vertical variance of Nutrient in the sediment and sediment pore water between a costal bay area (Kojima Bay) which the nutrien
discharge pattern is dominant by surface water is charge and a semi-enclosed bay (Hiuchi-Nada) which the nutrient discharg
pattern is dominant by submarine ground water discharge in Seto-Inland Sea, Japan.

Sediment Core samples were taken by piston sampler and by diving in the field trip in 2009 and 2010. The sediment sample
were analysed for the pore water nutrient and sediment phosphorus nitrogen, carbon content. The dating data of the sedime
core was also determined By’ Cs and?!°Pb analysis. The sediment pore water was extracted by centrifugation for 30 min
at 3500 rpm .The sediment phosphorus content in the sediment was determined using the methods of Aspila. Sediment carbi
and sediment nitrogen content were analysed by CHN analyzer. The nutrient content in pore water samples were measured
spectrophotometry.

Kojima Lake (an artificial lake by enclosed inner part of the Kojima bay) has captured higher phosphorus in sediment (0.37-
1.19 mg/kg) than nearby Bay area (0.42-0.62 mg/kg) and Hiuchi-Nada area (0.45-0.63 mg/kg)in Seto Inland Sea. On the othe
hand it did not show the significant variations with depth in the sediments in Kojima bay and Hiuchi-Nada area. Different from
the affection by river discharge, SGD did not result in big variations in sediment N and P properties, Nutrient discharge through
SGD may more obviously affect the pore water nutrient content which is considered an important pathway of SGD nutrient dis-
charge. The results shows that both the,HCand total phosphorus concentrations in sediment pore water are comparable higher
in Hiuchi-Nada sediment samples than the pore water samples in Kojima Bay area. As the SGD is an important way of discharg
the nutrient into the coastal area. Also in Seto-Inland sea area, Onodera et al. (2007) reported that the coastal groundwater arot
the Seto Inland Sea is characterized by high phosphorus concentration. The pore water TN shows that the Hiuchi-Nada area h
lower TN concentrations compare to the Kojima bay core samples. The relationship between N and Pin the pore water show
significant difference trend between the two locations. Kojima bay area has high N:P ratios (average 322:1) and the values h¢
been in increasing trend down core while Hiuchi-Nada area has a decreasing trend down core with relatively lower value (av
erage 26:1). This may indicate nutrient of the pore water affected by different terrestrial resources between two locations rathe
than the different sediment accumulation process. The semi-enclosed bay sediment nutrient structure may have connection wi
submarine ground water discharge process reported by Saito et al. (2011) that provides a nutrient supply and water dischar
affection.

Keywords: Sediment, Pore water, Submarine Groundwater Discharge, Phosphorus, Seto Inland Sea
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