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Grain abrasion of gravel-sand in fluvial-beach systems: the case study
of Tenryu River to Enshu Coast, central Japan
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Age and depositional process of beach sediments around Sesoko
Island (Okinawa, Japan), based on abrasion grades and radiocarbon
ages of Baculogypsina (Foraminifera)
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Topographic changes of coral-reef beaches are predicted to occur due to sea-level rise associated with
global warming. Beach sediments are mainly composed of skeletal fragments and shells produced by
calcifying organisms, which are sensitive to environment changes. However, the production age, transport
time and depositional age of beach sediments have not yet been fully understood. Here we show the age
and depositional process of beach sediments around Sesoko Island (Okinawa, Japan), based on the
abrasion grades and radiocarbon (*C) ages of Baculogypsina (star sand; Foraminifera). Results of
abrasion-grade analysis showed that well-preserved tests of Baculogypsina (a pristine test with most
spines remained) became fewer from the reef flat toward the beach, where abraded tests with no spines
were found abundantly. Results of '*C dating showed that all Baculogypsina ages were after ca. 1300 cal
AD, while most of coral fragment ages were younger (ca. 1700 cal AD-Modern) than Baculogypsina ages.
Baculogypsina ages generally became older from the reef flat toward the beach. Baculogypsina ages in
beach sediments were younger in the north side than the south side. These results suggest that the
production of Baculogypsina tests increased after 1300 cal AD. This is likely caused by the formation of a
reef flat (i.e. the increase of foraminiferal habitats) related to a relative sea-level fall at late Holocene. After
transported from a reef flat, Baculogypsina tests were deposited into a beach mainly from the north to the
south by nearshore currents. The presence of modern coral fragments brought by tidal waves and
typhoons suggest that beach formation continues until present.
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Investigation of preservation potential of sedimentary structures by
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Relationship between bedrock strength and change in shape of
bedrock channel due to base level lowing: Laboratory experiments
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Temporal change of incision rate in relation to river terraces: model
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5, Z200EESHE. ZOROMEE DA S THRE T DEEXEEREYIRLITo A,
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ngun,
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Temporal change of averaged incision rate estimated from identical terraces
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Development of vertisol in the Middle Miocene Porcelain Clay
Formation in the Setouchi Geologic Province; its paleoclimatic and
paleoweathering significances
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The description of paleosols, chemical and mineralogical analysis and sedimentary facies analysis were
carried out for the Middle Miocene Seto Porcelain Clay Formation distributed in the Toyota City, Aichi
Prefecture. The main paleosol characterized by hummock-and-swale structure showing gilgai microrelief
and mukkara subsurface horizon is equivalent to Vertisol (Soil Survey Staff, 1999). This result indicates
that climatic conditions in this period were subhumid to semiarid climates with a pronounced dry season.

The Seto Porcelain Clay Formation, the lower member of the Seto Group, distributed in the Aichi
Prefecture, is considered to be deposited in the middle Miocene period (6-9 Ma) dated by the
paleomagnetic data (Nakayama and Yoshikawa, 1990; Nakayama et al., 1995).

The Sedimentary facies analysis suggests that deposition occurred mainly in a lacustrine, backswamp and
floodplain with meandering river channel.

Three paleosol horizons were developed in the stagnant water sediments and have been described and
compared to modern soils; versitol-like (swelling clay soils), histosol-like (peaty soils) and inceptisol-like
(young soils). Histosol-like paleosol and inceptisol-like paleosol were developed on lowland topography.
Histosol-like paleosol, characterized by thick peaty horizon and reddish mottling showing
subsurface-water gleization, ascribes to poor-drainage condition on the lower topography and high
vegetation cover. Inceptisol-like paleosol, characterized by thin soil horizon and poor illuviated clay,
ascribes to lower topography and rapid sedimentation with short exposure duration. These paleosols,
therefore, reflect on the local topographic and/or sedimentary features, for example drainage condition,
vegetation cover and sedimentation rate. On the other hand, the vertisol-like paleosol was developed on
the flat terrace with gentle slope. The paleosol is characterized by illuviated clay-rich B horizon (Bt
horizon, argillic horizon), hummock-and-swale structure showing gilgai microrelief and mukkara
subsurface horizon (Paton, 1974). The strongly differentiated soil horizons of versisol-like paleosol reflect
on the X-ray bulk and clay-fraction mineralogy and bulk chemistry of soil profiles. The paleosol shows
vertical fluctuating of chemical weathering ratio (Al,O, wt. % /Na,O wt. % and CIA value; Nesbitt and
Young, 1982), mineral weathering ratio (kaolinite/feldspar ratio by intensity of XRD) and proportion of
clay fraction in the soil horizons. Higher chemical and mineral weathering ratio and finer grain size in the
Bt horizons than those in the Bw and C horizons suggest pronounced leaching of cation from surface soil
horizons (O and A horizons) and their accumulation in sub-surface soil horizons (B and C horizons).
Besides, the effects of parent material and grain size have been checked by using REE composition
(especially by Eu anomaly) and clay minerals/quartz ratio by intensity of XRD and Al,O, wt. % /SiO, wt. %.
Above described vertisol-like paleosol, accordingly, indicates the typical soil type that represents the
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climatic division (zonal soil) in the period. The results are suggestion that the climatic conditions in this
period were subhumid to semiarid climates with a pronounced dry season.
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Seismic reflection profiling of lacustrine deposits and discovery of an
extremely large sublacustrine landslide in Lake Inawashiro, Fukushima,
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AR R TIRBEICAIEICH S HED SHTFm U EOARELFRIEDHTRYSRELTWS,
NIGKTRMLUZHBMENRBBICEVRRIELZVRESNAY TEIEICIVBEEZRDIIETRETSE
DEEZBND. LHL, IBFEORMBICK W XRRISOFEENHRIE - BERLFHP, TORME LTEK
BICH T N AR S NIE DI, BINEDRERFECZ DHEHE ICLEAND LTS L. SAFEY
FBIKFICE T B RBERFECHITRY DREICIE, MATSSICRRBREDIVDETHD I ENTERSN

AEEICEAONEFRL,  URFE—XBEICB T2 RRERBORGZEMT DI N TENE, FFIC
WERFOBMRMEICERZILD RNEFANBERICARDLZD. FABETEYHITFLEBRE - HEAHNTIE, 20
BEICHIRYDOMBETHD & eRmdFTHEBEEL, ThASMULERBEA/AERRDOOND. 0K
ROBEFBEENRAPSIRD & 5 B RRERRERESEPTVEELRAZBATVS I L 2R OTR
L, ZhathBZMNDMBTEMICHEL CREFTNIE, AHRL TR OREFGORBICELZ2 DL
Bbhnhsd.
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3.
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RBENFRE L TEMELH 5.

3) BElERZERE ¥ 5RT2.8km, RRETIH25 mOKRBELMERYT N 2R HEBENER
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A study of relationship between stratigraphic patterns and
paleo-climatic changes in Rathnapura basin, Sri Lanka
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Quaternary sediments of Sri Lanka is distributed in river valleys as valley-fill deposits and floodplain
deposits. Sri Lanka, as a tropical country is prominent of depositing sediments because of high rate of
erosion, transportation and deposition in river flows. There is an evidence of stratigraphical patterns and
paleo-climatic changes from the Quaternary period. The dominant mode of sediment transport and
deposition as well as the composition and stratigraphy reflect the prevailing environmental conditions.
Stratification of many sediment types in the Kalu Ganga river basin in Rathnapura is conspicuous in terms
of depth of sediments and number of sediment layers. This research aims to study the sediment types and
stratigraphy in Rathnapura basin. Sediment samples were taken from the gem mines representing the
middle and lower catchment of the Kalu Ganga river basin. Gem mines provide a valuable opportunity to
examine the stratigraphy and other physical characteristics of the fluvial sediments in this area. Sediment
types identified mainly by sieve analysis and pipette analysis. There is a spatial variation in the number
and the depth of gem bearing sediment layers. Evidence of a lake has come from the lower catchment
area of the river. Stratigraphy of the area has rich of evidences to study of paleo-climate of the region.

Keywords: stratigraphy, sediments, Kalu Ganga, deposition, paleo-climate
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