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Chapter 1

GEOMORPHOLOGY AND SEDIMENTOLOGY OF ESTUARIES:
AN INTRODUCTION

GERARDO M.E. PERILLO

INTRODUCTION

1

Geomorphology is concerned with the study of earth-surface forms and with their
evolution in time and space due to the physicochemical and biological factors acting
on them. Most of the evolution is the product of a cyclic process based on erosion
transport-deposition of sediment particles. Added to this are the combinations that
may occur from the meteorization of a hard rock until the particle is permanently
buried and becomes part of a new sedimentary rock.

In particular, the coastal environments are subjected to the most energetic
conditions on the earth surface. Modifications of geoforms and the characteristics
of sediment distribution may occur in very short time periods. Nevertheless spatial
and time scales may range from few seconds and centimeters to centuries and
thousands of kilometers (Table 1-1). Estuaries are one of the most important
coastal features subject to strong processes that fully cover the space-temporal scale.
Geomorphologic and sedimentologic changes are continuously occurring within and
around estuaries that effect their specific characteristics.

Normally estuaries occupy the areas of the coast least exposed to the marine
action. In this way,wave activity is generally quite reduced, allowingthe development
of harbors, recreational facilities, or appropriate aquaculture initiatives. Neverthe
less, within the estuaries the dynamical processes are rather strong and impose a
remarkable stress over the biota, either permanent or temporary, the morphology
and the civilworks.

Some authors have indicated that "estuaries have been uncommon features during
most of earth's history..." (Russell, 1967), simply because "estuarine deposits rarely
can now be delimited unequivocally from other shallow water marine deposits in the
geological record because of their limited areal extent, their ephemeral character and
their lack of distinctive features" (Schubel and Hirschberg, 1978). Nevertheless, as
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Measurement units on the space-temporal scale (after Perillo and Codignotto, 1989)
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Time

Megascale

Ian
century

Macroscale

Ian
year/month

Mesoscale
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days/h
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Table 1-3

Factors controlling the formation of estuaries.

Climate

Type of coasts

Coastal lithology

Tidal range

Coastal stability

Neotectonism

River discharge and sediment load

Marine diffusive forces
(waves, littoral currents, tidal currents, etc.)

Atmospheric influence
(winds, temperature, humidity, etc.)

Polar and subpolar
Temperate
Tropical and subtropical

Trailing edge
Collision
Marginal sea

Hard-rock
Soft-rock (sedimentites)

Macrotidal
Mesotidal
Microtidal

Submerging
Emerging
Stable

Present
Absent

High
Low

High
Low

High
Low

G.M.E. PERILLO

Finally, coastal lagoons present a complete different criteria. They are the product
of marine action that totally cleared the original valley by providing its particular
morphology. In general, coastal lagoons are associated with micro and mesotidal
coasts where littoral processes are presently, and/or in the near past, dominant.
According to Emery (1967) these features are characteristic of coastal plains where
minor sea level increases may inundate large surfaces.

In summary, there are several criteria that control the presence or absence of es
tuaries and, in the former case, their type. Some of the most important are presented
in Table 1-3. The listing is not complete and it has not been ordered in any specific
manner. Evidently adequate combinations of these factors will produce characteristic
types of estuaries which in themselves have particular circulation patterns. Although
most factors have been quantified, there is still no clear correlation between any
combination of these parameters and the resulting estuary.

EVOLUTION OF ESTUARIES IN THE GEOLOGICAL TIME SCALE

Being coastal features, the position of estuaries depends on the location of the
shoreline, which itself is conditioned by sea level oscillations, tectonism, isostasy, etc.






















