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Figure 11. Rapid longshore transition from wave to tide dominance is illustrated here at Mick Ready Beach, central Queensland
(21° S). This 800 m long beach has a planar wave dominated northern beach (right) and a tide dominated intertidal zone to the
south (left) where ebb and flood tidal currents associated with the creek (center) produce the shore perpendicular topography.
Similar longshore transitions are common on many of the macro-tidal Queensland beaches.

occur under conditions of high tide and with
suitable waves producing a narrow reflective
surf zone.

Infragravity edge waves and standing waves
have been measured on macro-tidal beaches by
HUNTLEY (1976) and WRIGHT et al. (1982).
Huntley suggests and others infer they may be
responsible for the formation and maintenance
of the multiple bar systems of group 2. They are
also expected to be responsible for upper beach-
dune erosion during high wave events (at high
tide). This results in continuous shore parallel
upper beach-foredune scarping as observed at
Cable Beach and at all Queensland sites.

The cellular rip circulation and rhythmic
topography so characteristic of micro-tidal
intermediate beach systems have not been
reported for beaches with a tide range greater
than 3 m. There are probably two related rea-

sons for this. First, there is no pronounced bar-
trough which may enhance infragravity reso-
nance and the generation of the ‘standing’ edge
waves necessary to produce trough edge waves
and resulting rip circulation; and second no rip
circulation or rhythmic topography (cusps
excepted) is expected in either the high tide
reflective zone or the intertidal dissipative zone
of macro-tidal beaches. Therefore the morphol-
ogy and mechanism to generate rips appear
absent.

Increasing tide range and state of the tide
will have both positive and negative impacts on
each of the above processes. Rising tides will
interact positively with incident waves to ena-
ble profile maintenance and at high tide will
assist the generation of subharmonic edge
wages. Infragravity wave generation will also
be favoured by a rising and higher tide, how-
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Figure 12. A tentative grouping of macro- to micro-tidal beach and tidal flat systems. Macro-tidal beach systems have a planar,
concave slope under higher waves and swell, and a lower, often barred, slope under lower waves and sea. In very low wave envi-
ronments a steeper high tide beach face is usually fronted by near horizontal tidal flats which may have multiple low amplitude
bars, be planar or have tidal ridges and drainage channels all originating at the base of the upper beach face. In Australia these
latter systems produce beach ridge systems fronted by sand flats. The lowest energy systems in Australia, exposed to only occa-
sional waves, possess fine grained tidal flats with occasional beach deposits called cheniers.
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ever, the changing water level will restrict
their potential impact on the beach morphol-
ogy. Consequently, unlike their micro-tidal
counterparts, high-energy, macro-tidal dissi-
pative beaches (e.g. Cable Beach) may experi-
ence periods of infragravity, standing waves
however the waves have insufficient time, sta-
tionarity and/or energy to produce shore par-
allel bars. The bars can only become imprinted
when wave energy drops and beach gradient
decreases ~1°. This results in the formation of
distinctive multi-barred systems (e.g. Group 2,
Figs. 4 and 5).

Finally wave energy may arrive in the form
of wind waves or sea, or swell. Swell waves will
enhance the impact of incident waves and sub-
harmonic edge waves. They will also enhance
the formation of, but not imprint of, infragrav-
ity waves. Wind waves will likewise contribute
positively, if episodically, to incident waves,
subharmonic edge waves and standing waves.
However it is only in the generally low energy
more episodic sea environments that the stand-
ing waves apparently imprint their dynamics
as multiple bar systems.

Figure 12 relates micro- and macro-tidal
beach and tidal flat domains. Micro-tidal
beaches have three distinctive beach types (dis-
sipative, intermediate and reflective) controlled
by combinations of waves and sediment. At
their lower energy end they grade into beaches
fronted by tidal flats and finally into tidal flats
with no beach (e.g. SHORT, 1988). Macro-tidal
beaches appear to group into two types. Higher
waves and swell tend to form the uniform,
planar moderate gradient (1-3°) morphology,
while moderate energy and particularly sea
waves result in lower gradient (0.5°), multiple
bar systems. Then, like their micro-tidal coun-
terparts they grade into a beach plus tidal sand
flat and finally into tidal flats with no beach.
Moving laterally from micro- to macro- beaches
is still an unclear transition and part of the
realm of future research.

CONCLUSIONS

Macro-tidal beaches are wave-dominated
beach systems lying in meso (> 3 m) and macro
(> 4 m) tidal ranges. They may be exposed to
low through high energy sea and/or swell
waves. They occur globally in all continents
and at all latitudes (Figure 1).

A review of the literature and field data from
central Queensland (tide range 3-6 m) suggests
macro-tidal beaches can be grouped into two
beach types and a third transition type.

Group 1 occurs in higher sea and swell wave
environments and consists of a relatively steep
(1-3°), concave profile, with a planar surface (no
ripples or bars). Cusps commonly occur in the
high tide swash zone while more dissipative
conditions (and infragravity wave energy) dom-
inates the mid to lower foreshore.

Group 2 consists of multi-bar (ridge and run-
nel) systems which have lower intertidal gra-
dients (~ 0.5°) and occur in lower-energy envi-
ronments exposed to episodic sea (not swell)
wave attack. The high tide beach may also con-
tain cusps and coarser material, while the
intertidal bars are composed of finer sands and
are usually covered by wave and current rip-
ples, particularly in the troughs. It is inferred
that infragravity standing waves are responsi-
ble for bar formation and maintenance partic-
ularly during lower wave post-storm condi-
tions.

Group 3 represents a transition from beach to
tidal flat. They occur in low wave systems and
consist of a relatively coarse, steep planar
beach face, which grades abruptly into a low
gradient (0.1 - 0.3°), fine grained, rippled or
dune covered tidal flat. Some flats may contain
multiple (> 10), regularly spaced, low ampli-
tude ‘bars’ of different dimensions and origins
to the Group 2 bars. Such bars also occur in low
energy micro-tidal systems.

All macro-tidal beaches exhibit a dominance
of high tide reflective conditions and mid to low
tide dissipative conditions. However during
high waves, dissipative erosion modes domi-
nate, resulting in shore parallel scarping of the
back beach with minor foreshore changes. The
beaches are therefore very stable in space
(assuming no longshore gradients in energy)
and time (months-years).

Macro-tidal beaches represent a central part
of a spectrum of shoreline systems which range
from wave dominated micro- to macro-tidal
beaches, to tide dominated micro- to macro-
tidal flats. These transitions may occur over
short distances as wave and/or tide energy
changes (Figures 9, 10, and 11).

Compared to micro-tidal beaches our knowl-
edge of the morphodynamics of macro-tidal
beaches is very restricted, based on a handful of
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experiments. There is a need to conduct exper-
iments on these systems so as to improve our
understanding of the morphodynamics of the
three (or more) groups suggested, as well as the
critical thresholds which distinguish them from
micro-tidal beaches and from tidal flats.
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[0 ZUSAMMENFASSUNG O

Strinde an Kasten mit macro- oder mesotidal Bedingungen sind global eine haufig auftretende Kiistenstruktur, tber die im
Gegensatz zu den Strinden mit microtidal Bedingungen nur wenig bekannt ist. Eine Durchsicht des Schrifttums zeigt eine groBe
Variationsbreite der Morphologie und Dynamik bei geringer Ausdehnung der Striande mit macrotidal Bedingungen. Die Ergeb-
nisse der Literaturdurchsict wurden zusammen mit neueren morphologischen Daten von macrotidal-Strinden aus Kitstenabschn-
itten im mittleren Queensland bewertet, um einen generellen Uberblick zu erhalten und um 3 verschiedene Typen von macrotidal
Stranden zu ermitteln. Zwei Varianten sind richtige Strande. Hohere Wellen und besonders die Diinung verursachen eine méaBige
Strandneigung (1-3°) an konkaven oder gestreckten Stranden. Ein gemafligtest Wellenklima erzeugt geringere Strandneigungen
(0.5°) mit einem gestaffelten System von Sandriffen, das sich als Folge stehender Wellen ausbildet. Mit weiter abnehmender
Wellenenergie ergibt sich der dritte Strandtyp als ein hochgelegener Strandbereich vor tidedominanten Watten. Hierbei handelt
es sich aber nicht um einen echten Strand, sondern eher um eine Anpasungsform im Bereich einer Wattftiche.—Reinhard Dieck-
mann, WSA Bremerhaven, FRG.

O RESUME 3

Sur ’ensemble des littoraux, on rencontre partout des plages macro et méso-tidales, pourrant on les connait mal comparativement
4 leurs contreparties micro-tidales. La revue de la littérature sur le sujet mourre une grande variété de la morphologie et de la
dynamique de ces plages qu'il est difficile de classer. En combinant cette revue aux données morphologiques récentes des plages
macro-tidales de la céte centralle du Queensland, on une vue d’ensemble qui a permis d’identifer trois types principaux de plage
macro-tidale. Deux sont de vraies plages. Des vagues plus hautes et particuliérement amplifiéss produisent une plage a gradient
modéré (1 a 3°), concave et plane, dominée malgré I'infragravité par I’énergie de la houle incident. Des houles modérées produisent
un plus faible gradient (0,5°), une plage a bares et chenaux multiples qui sont dues aux ondes stationnaires d’infragravité. Lorsque
I’énergie de la houle chute encore, un troisiéme type se présente: une plage au niveau des pleines mers fait face a la slikke dominés
par la marée. Ce dernier type n’est pas une vraie plage, mais plurét la transition entre une plage et un marais maritime.—
Catherine Bousquet-Bressolier, Géomorphologie EPHE, Montrouge, France.

[0 RESUMEN OO

Playas macro o mesomareales son un constituyente pricipal de la costa pero, a diferencia de playas sin marea, el conocimiento de
aquéllas es pequeno. Una revisién de la informacién publicada revela que las playas con carrera de marea grande presentan un
rango amplio de morfologia y dindmica, pero sin aparente orden. Con ayuda de esta informacién mas datos recopilados en las
playas de la costa central de Queensland se ha podido identificar tres tipos de playas en condiciones macro-mareales. Dos de ellas
son playas. Oleaje elevado, partircularmente well, produce un perfil de playa de gradiente moderado (1-3°), céncavo, dominado por
el oleaje incident y la energia infragravitatoria. Oleaje moderado produce pendientes menores (0.5°), sistema multiple de barras,
topografia también atribuible a ondas estacionarias infragravitatorias. Cuando la energia del oleaje decrece, aparece un tercer
tipo de playa caracterizado por un frente. Realmente esta morfologia no es una playa, sino que una trasicién de playa a ras
mareal.—Department of Water Sciences, University of Cantabria, Santander, Spain.
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