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HOLOCENE ANALYSIS

For most estuaries the change in sea level since the last ice age has had a major influence
on their evolution. As sea levels rise, former river valleys are progressively drowned to
become estuaries. This basal surface defines the space within which the estuary is formed.
The subsequent development of the estuary then reflects the rate of sea level change, any
uplift, subsidence or consolidation of the landmass, and the available sediment supply.
Because of the way these various parameters interact it is common for an estuary to exhibit
periods of transgression, when the estuary moves landward, and progression, when it
moves seaward, over the time scale of centuries to millennia. Trying to identify these
changes provides a context for the present form of an estuary and can often indicate the
bounds within which future evolution is most likely to take place.

Such an investigation will usually make use of a range of field and analysis techniques, such
as:

" Borehole records and cores

" Seismic reflection surveys

" Particle size, heavy mineral and geochemical analysis (Ridgway et al. 2000)

] Radiocarbon dating of the sediments (Godwin & Willis, 1961; Stuiver & Reimer,
1993)

" Pollen analysis (Godwin, 1940; Moore et al. 1991)

" Foraminifera analysis (MacFadyen, 1933; Scott & Medioli, 1980)

. Geoarchaeological investigations (Mellalieu et al. 2000)

The results for these various techniques are then used to reconstruct the geological and
stratigraphic sequences, assign dates to particular horizons and establish a relative sea level
curve for the area. Some good examples of this type of analysis are to be found in
(Shennan, 1986a; Shennan, 1986b; Long et al. 1998). Ultimately this may be presented as
a simple chronology of change (Humber Holocene chronology), or in the context of a
behavioural model, such as the transgressive/progressive model (Long et al. 2000), or the
highstand model (Roy, 1984; Woodroffe et al. 1993).

References

Godwin H, 1940, Studies of the post-glacial history of British vegetation. Ill. Fenland pollen
diagrams. IV. Post glacial changes of relative land and sea-level in the English fenland,
Philosophical Transactions of the Royal Society of London, B.230, 239-303.

Godwin H, Willis EH, 1961, Cambridge University natural radiocarbon measurements IlI,
Radiocarbon, 3, 60-76.

Long AJ, Innes JB, Kirby JR, Lloyd JM, Rutherford MM, Shennan I, Tooley MJ, 1998,
Holocene sea-level change and coastal evolution in the Humber Estuary, The Holocene,
8(2), 229-247.

Long AJ, Scaife RG, Edwards RJ, 2000, Stratigraphic architecture, relative sea-level, and
models of estuary development in southern England: new data from Southampton Water, In:
Pye K, Allen JRL (Eds.), Coastal and Estuarine Environments: sedimentology,
geomorphology and geoarchaeology, Geological Society, London, pp. 253-280.

MacFadyen WA, 1933, The Foraminifera of the Fenland clays at St Fermans, near Kings
Lynn, Geological Magazine, 70, 182-191.

© ABPmer, 2004 1



marine environmental research AnaIySiS and MOdelllng Guide

Mellalieu SJ, Massé L, Coquillas D, Alfonso S, Tastet J-P, 2000, Holocene development of
the east bank of the Gironde Estuary: geoarchaeological investigation of the Saint Ciers-sur-
Gironde marsh, In: Pye K, Allen JRL (Eds.), Coastal and Estuarine Environments:
sedimentology, geomorphology and geoarchaeology, Geological Society, London, pp. 317-
341.

Moore PD, Webb JA, Collinson ME, 1991, Pollen Analysis, Blackwell, London.

Ridgway J, Andrews JE, Ellis S, Knox RWO, Newsham R, Parkes A, 2000, Analysis and
interpretation of Holocene sedimentary sequences in the Humber estuary, In: Shennan |,
Andrews JE (Eds.), Land-ocean evolution perspective study, Geological Society, London,
pp. 9-39.

Roy PS, 1984, New South Wales estuaries: their origin and evolution, Academic Press
Australia, Sidney.

Scott DB, Medioli FS, 1980, Quanititative studies of marsh foraminiferal distribution in Nova
Scotia: implications for sea level studies, Special Publication, Cushman Foundation for
Foraminiferal Research, Report No: 17.

Shennan |, 1986a, Flandrian sea-level changes in the Fenland. I: The geographical setting
and evidence of relative sea-level changes, Journal of Quaternary Science, 1(2), 119-154.

Shennan |, 1986b, Flandrian sea-level changes in the Fenland. Il: Tendencies of sea-level
movement, altitudinal changes, and local and regional factors, Journal of Quaternary
Science, 1(2), 155-179.

Stuiver M, Reimer J, 1993, Extended **C data base and revised CALIB 3.0 *C age
calibration program, Radiocarbon, 35, 215-230.

Woodroffe CD, Mulrennan ME, Chappell J, 1993, Estuarine infill and coastal progradation,
southern van Diemen Gulf, northern Australia, Sedimentary Geology, 83, 257-275.

© ABPmer, 2004 2



	HOLOCENE ANALYSIS
	References


