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Relationships between Sedimentary Strength and Environmental Factors
in Intertidal Flats
- Experiments by Using Cone Penetration Tests -

Eiji OKUMIYA™
Tomohiro KUWAE*?
Yukimasa HAGIMOTO™
Susumu KONUMA*?
Eiichi MIYOSHTI ™
Munehiro NOMURA™
Yoshiyuki NAKAMURA™S

Synopsis

Sediment characteristics are key factors influencing the nature of tidal flat ecosystems. Although
sedimentary strength would be one of the important sedimentological properties for the colonization of
benthic communities, litfle is yet known of it.

We conducted field experiments int an natural tidal flat (Banzu) in Tokyo Bay, Japan, and a constructed
tidal flat (Nishiura) in Mikawa Bay, Japan, to obtain the data of sedimentary strength (cone resistance) by
the Cone Penetration Test (CPT) and to investigate relationships between the cone resistance and other
physical parameters including granulometry and topography. We also collected the data of the cone
resistance and macrofaunal densities from the Intertidal Flat Experimental Facility (IFEF) in the Port and
Harbour Research Institnte to examine the influence of macrofauna on the cone resistance of the IFEF
sediments,.

For the natural intertidal sediments, spatial variability in the cone resistance values was large al-
though temporal variability in those was small. The cone resistance values for the natural intertidal sedi-
ments correlated with elevation or silt/clay content. For the created tidal {lat, the cone resistance values
increased over time due to the sediment compaction by external forces, The strength in the created tidal flat
was also stimulated with the fall of the interstitial water table accompanied by topographical changes. The
results of the data from the IFEF showed that not only physical factors but also biological factors affect

sedimentary strength. Bioturbation by infauna would avoid the sediment compaction by external forces.

Key Words: Tidal flat ecosystems, Sediment characteristics, CPT, Cone penetration resistance

*1 Trainee of Environment Purification Laboratory, Marine Environment Division (Chuo Fukken Consultants)

*2 Member of Environment Purification Laboratory, Marine Environment Division

*3 Former Member of Environment Purification Laboratory (Hakata Port and Airport Construction Office,
Kyusyu Regional Bureau, Ministry of Land, Infrastructure and Transport)

*4 Senior Reserch Engineer, Marine Environmental Division

*5 Chief of Environment Purification Laboratory, Marine Environment Division
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