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Beach ridges and prograded beach deposits as palaeoenvironment records: a review
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Beach ridges are ubiquitous landforms developed on prograded coastal plains with beach shorelines. They are formed with
or adjacent to the beach by a range of processes, and are subsequently isolated from active nearshore process as further be
progradation occurs, at which point they are preserved as relict elongate mounds parallel to subparallel to the shoreline. Bea
ridges and their subsurface deposits thus record past coastal processes, and are indicators of past shoreline position and shape
sea level. A sequence of beach ridges and intervening swales provides a relative chronological palaeoenvironmental record, whi
is analogous to tree rings and stratigraphic succession. Methodological advances in field surveying and chronology applicab
to beach ridges especially over the last two decades have led to detailed palaesoenvironmental reconstructions to be deriv
from such sequences. Reviewing various applications of beach ridges and their deposits for palaeoenvironmental reconstructic
certain basic aspects of beach ridges are often interpreted inconsistently, which resulted in various degrees of reliability of suc
palaeoenvironment reconstruction. This presentation reconsiders the basic aspects of beach ridges and deposits, which nee
be properly understood for their comprehensive interpretation in a palaeo-environmental context. It also reviews case studies |
which beach-ridge sequences have been used to unveil past sea-level history, catastrophic events, and climate changes.
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Delta progradation and variation in sediment and carbon storage of the Kiso River delta

central Japan
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Delta formation began in many places mainly between 8500 and 6500 yr BP when the Holocene sea-level rise has decelerate
However, the timing of delta initiation and the rate of delta progradation are controlled by not only the rate of sea-level change bu
also sediment supply. Deltas are important sinks of sediments and carbon in coastal and fluvial systems. We calculated sedime
and carbon storage of the Kiso River delta (Nobi Plain) for successive 1000-year time slices by analyzing existing borehole
columns and radiocarbon ages, reconstructing the three-dimensional stratigraphic architecture and measuring organic carb
content of borehole core sediments. The deltaic deposits were divided into three layers: middle mud (MM), upper sand (US)
and top mud (TM) in ascending order. Total sediment and carbon storage in the delta area of only 8224 lestimated at
22892 Tg and 190 Tg, respectively. The mass ratio of each layer to the total mass was calculated to be 36.5% for MM, 48.0%
for US and 15.5% for TM. The stored carbon ratio of each layer to the total stored carbon was calculated to be 40.5%, 42.9Y%
and 16.7%, respectively. The progradation rates of the delta during the last 6000 years were estimated at 5 m/yr (6000-5000 c
BP), 8 m/yr (5000-4000 cal BP), 4 m/yr (4000-3000 cal BP), 7 m/yr (3000-2000 cal BP), 6 m/yr (2000-1000 cal BP) and 9 m/yr
(after 1000 cal BP). The rate of sediment and carbon storage during the last 6000 years has increased especially after 1000
BP. Additionally, the increase was found notably at TM. This is probably due to increase in sediment supply to the delta cause
by human impact on the catchment area and expansion of delta plain accompanied with delta progradation.
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