SEDIMENT PROCESSES IN TIDAL RIVER

BASINS, FLOOD PLAINS AND WETLANDS,
AND ANTHROPOGENIC EFFECTS




What is a TIDAL RIVER, or
TIDEWATER? It is ariver or stream
in which the effects of the tide,
decoupled from the penetration of
salt, extends far upstream.



SEDIMENTOL_OGY

Wells, 1995
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Fig. 6-6. Diagram showing the sedimentologic features that are common to tide-dominated estuaries.

TIDE -DOMINATED ESTUARIES
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CHARACTERISTIC SEDIMENTOLOGIC FEATURES

1 Open shelf or gulf deposits, influenced by marine
processes

Platform of sandy sediments transported from
offshore

Tidal sand ridges aligned approximately with flow
and characterized by cross bedding

Time-varying fluid mud deposits, controlled by
spring-neap tidal signal

Tidal flats and associated marsh or mangrove
vegetation

Coarse to fine tluvial or tidal sediments

Point bar sands

Sandy alluvial deposits
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MORPHOLOGY

TIDE- DOMINATED ESTUARIES
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CHARACTFIIS TIC MORPHOLOGIC FEATURES

Receiving basin with coastal or open marine
morphology formed by bined tides and
Tidal sand ridges elongated parallel to bi-
directional currents with superimposed sand
waves and ripples

eva ct Is with opposing
transport directions
Funnel shape with large width-to-depth ratio
Bay-head delta occasionally formed when
sediment input is high

Flanking wetlands d ed by marsh or
manqvova vegetation with incised tidal channels
Meandering river channel near upstream end of
funnel shape

Straight river channel within alluvial valley

Fig. 6-5. Diagram showing the morphologic features that are common to tide-dominated cstuarics.
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PHYSICAL PROCESSES
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CHARACTERISTIC PHYSICAL PROCESSES

Bi-directional tidal currents and mutually-evasive
flow '

Broad region of strong turbulent mixing usually
resulting in well-mixed estuary

Net upstream transport of coarse sediments from
stronger flood currents

Rapid flow convergence and tidal wave
deformation

Transient turbidity maximum developed by tides
or combination of tides and density processes
Upstream limit of salt penetration

Upstream limit of tide

Fig. 6-1. Diagram éhowing the physical processes that are common to tide-dominated estuaries.

Wells, 1995
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Fig. 6-12. The percentage of sand, salinity range, and offshore bathymetry of the Rio de la Plata

Estuary (modified from Urien, 1972). Much of the estuarine funnel is freshwater with bottom sediments
deposited from subaqueous delta progradation.

Wells, 1995



PROPAGACION DE LA MAREA ASTRONOMICA DESDE EL
PUERTO DE BUENOS AIRES HASTA ZARATE
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TIDE VARIABILITY AT BUENOS AIRES (1982-83), i.e. during the

occurrence of the 1982-83 ENSO flooding
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CHARARACTERISTICS OF TIDE DOMINANTED ESTUARIES AND
TIDAL RIVERS:

« They have a funnel shape

* Bidirectional sediment transport
 Mutually-evasive transport pathways

e A tide- or density-induced turbidity maximum

e Extensive regions of fine-grained sediment deposition (fluid
mud)

Wells, 1995



In BORES or EAGRES, the leading edge of the incoming tide
forms a wave of water that travels up a river against the direction
of the current. They usually occur in areas with large tidal range
(=2 m). A funnel-like shape increases the height of the tide.
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QIANTANG TIDAL RIVER BORE
he world's largest bore: up to 9 m high,

-

-a‘%tpp‘-tﬁ 40 Km per hour

IN ASIA, THE GANGES-
BRHAMAPUTRA AND THE
INDUS ALSO SHOW
BORES



The AMAZON River has an up to 4 m high bore (know as the
“pororoca”, from pororo-ka or “big thunder”). It travels up to 25
Km/h and it has tsunami proportions. It occurs twice a year (Feb.-
Mar.). There is similar process in the Orinoco R.
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« ANTHROPOGENIC EFFECTS?

e CLIMATE CHANGE
PERSPECTIVES?

« USE OF THE LAND?



TENTATIVE LAYOUT FOR THE PAPER:

Introduction.
Tidal rivers: definitions (and examples). Tidal bores.

Sediment processes (transport dynamics, etc.). Case
histories.

The role of flood plains and wetlands in (tidal)
sediment processes. Case histories.

Human alterations of tidal rivers: causes and effects

(?)



