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ABSTRACT

Zwolinski, Zb., 1992, Sedimentology and geomorphology of overbank flows on meandering river floodplains. In: G.R.
Brakenridge and J. Hagedorn (Editors), Floodplain Evolution. Geomarphology, 4: 367-379.

Along floodplains there occurs an ordered sequence of geomorphic events during floods. The following sequence occurs
for individual flood events: (1) the rise of floodwater and of groundwater, (2) the inundation of the floodplain; (3a)
adjustments of the overbank flow pattern to the floodplain environment; (3b) the flood peak; (4) the initial fall of flood-
waters and changes in the overbank flow pattern; (5) a gradual cessation of the overbank flow; (6a) infiltration, evapo-
ration and a wave-like motion of stagnant water; and (6b) postflood transformation under subaerial conditions. Field
observations support this model for meandering rivers in the Polish Lowland.

Introduction

It is generally accepted that coarser channel
deposits (lateral accretion deposits) and finer
overbank deposits (vertical accretion depos-
its ) participate in floodplain construction. It is
difficult to state, in general, which of the two
types of deposits dominates in floodplain sed-
imentary environments because varying cli-
matological and physiographical factors deter-
mine the frequency and magnitude of overbank
floods (Baker, 1977). Present-day surfaces of
a floodplain are of course modified by over-
bank flows, causing vertical accretion of over-
bank deposits, and thus a general rising of the
surface (Klimek, 1973; Wolman and Leopold,
1957). However, there is an apparent discrep-
ancy between the horizontal energy distribu-
tion and deposit delivery within a floodplain
(Lewin, 1978), and the erosional and deposi-
tional effects of overbank flows measured
vertically.

Many recent papers point out the impor-

tance of overbank deposits in the construction
of a floodplain (e.g., Blake and Ollier, 1971;
Gomez and Sims, 1981; Lewin, 1981; Nanson
and Young, 1981; Stene, 1980; Zwolinski,
1985a). Overbank deposits are most abundant
in the middle and lower reaches of rivers. The
main reasons for enhanced overbank sedimen-
tation in these locations are: decreasing river
slope, slow lateral movement of channels, ris-
ing baselevel, high frequency and magnitude of
overbank flows, and human activity. The first
three are connected with the general tenden-
cies of such rivers (Bridge and Leeder, 1979;
Kozarski and Rotnicki, 1977, 1978; Leopold
et al., 1964; Schumm, 1977).

General descriptions of the floodplain envi-
ronment, including vertical accretion pro-
cesses, so far are rather general (Allen, 1965,
1970; Collinson, 1978; Gradzinski et al., 1976
Happ, 1971; Knighton, 1984; Leopold et al.,
1964; Lewin, 1978; Pettijohn et al., 1972; Re-
ineck and Singh, 1973; Selley, 1976; Schumm,
1977; Schanzer, 1965; and Walker and Cant,
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1979). These give only the basic outline of the
morphological and the sedimentary nature of
floodplains. On the other hand there has re-
cently appeared a number of papers describing
various details from the valley floor. A review
of these publications may be found elsewhere
(Zwolinski, 1986a). It seems necessary now 1o
determine in more detail the depositional en-
vironment of this important fragment of the
fluvial system.

The purpose of this paper is to present a pos-
sibly widely applicable morphological and sed-
imentary classification of vertical accretion
deposits which accumulate along a floodplain.
The basic research was carried out in 1979-
1982 in the Parse¢ta River drainage basin. It in-
cluded observations of overbank flows, geo-
morphological mapping, deposit sampling for
laboratory analyses, and investigation of sedi-
mentary structures. Detailed results of the
study have been published in earlier papers
(Gonera et al., 1985; Zwolinski, 1980, 1982,
1985a,b, 1986b,c). The recognized regulari-
ties have been verified also on other rivers in
northwest Poland.

Previous models

The first synthesis was given by Allen (1970)
who distinguished four stages in the flood cycle
of meandering rivers. Separate outlines were
also presented by Gupta and Fox (1974),
Lewin et al. (1979), Lewin and Hughes
(1980), and Zwolinski (1985a). Among the
models now presented in Table 1, the flood in-
undation model is most significant here. It was
proposed by Lewin and co-workers to describe
different floods and different types of flood-
plains. In this model, flood phases from five to
seven are considered to be separate. This as-
sumption seems to have been made in haste as
according to the observations made on the
Parseta River; these three phases occur simul-
taneously with the inundation period, overlap-
ping both in time and space. Nevertheless, the
precisely defined hydrological assumptions of

this model (see also Hughes, 1980) make it
adequate for extension by morphological and
sedimentological features.

For comparison, Table | is augmented by
two classifications of flood phases based on in-
vestigations of sedimentary structures of ov-
erbank deposits which are given by McKee et
al. (1967)*and Ray (1976). Ray’s phases cor-
respond particularly well with both our empir-
ical and theoretical results. However, it should
be stressed that the description of the stages
determined on the basis only of sedimentary
structures is practically useless as far as the
floodplain morphology is concerned. The
models presented in Table 1 reveal one strong
common characteristic; there do occur sub-
stantial morphogenetic changes during subse-
quent flood phases. These changes, caused by
climato-hydrological factors, are reflected in
the functioning of geomorphic processes,
whose morphological and sedimentary impli-
cations are seen in form and deposit records,
made during the flood wave, when it is falling
and after total cessation of flowing waters on
the floodplain.

Overbank deposition on floodplains

Hydrological analyses of observed overbank
flows, as well as geomorphic processes and their
morphological and sedimentary effects, indi-
cate that there occurs an ordered sequence of
floodplain events (Zwoliniski, 1986¢). This se-
quence is a response to the tendency of the
same processes to repeat in space and time. The
following sequence of hydrological and mor-
phogenetic events occur during a flood with
single peak for lowland meandering rivers in
the temperate climatic zone (Fig. 1).

Phase 1: Rising of water stage and bank
modification

In this phase occurs the rise of floodwater in
the river channel and the associated rise of

*Although for floodplain of intermittent stream.
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Fig. 1. Magnitude of main morphogenetic processes on a
floodplain in relation to hypothetical flood phases.
I=erosion, 2=transport, J=accumulation, H,/Qy,=
bankfull stage and/or discharge.

groundwater within the floodplain. Bank ero-
sion also occurs. The erosional processes pre-
pare the channel banks for efficiently overflow
of flood waters and conveniently transport of
the alluvial material from the river channel
onto the floodplain. Flood waters flow into
chutes and meander scroll swales located in
lower parts of the floodplain. Towards the end
of this phase counterpoint deposits start accu-
mulating on bends with low curvature ratio.

Phase 2: Floodplain inundation and initial
deposition

Now occurs bankfull stage in the river chan-
nel, followed by inundation of the floodplain
surface by floodwaters. Erosion takes place in
breaches, crevasses and chutes., Redeposition
of older terrace sediments within chutes and
terrace channels also occurs. Mud balls may
appear. Deposits continue to accumulate in the
form of counterpoint bars. Initial deposits are
delivered onto the floodplain surface. Changes
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occur in the transport type from suspension in
the river channel to traction and/or saltation
on the floodplain, but the finest particles still
remain in suspension. Natural levees are built-
up, especially on vegetated banks. Their sedi-
mentary structures are not always clearly visi-
ble, but often include horizontal lamination.
Meander sand covers are deposited at the up-
stream ends of bends. Laminar bedding of these
covers can be found at large distances from the
river channel. An increase of load capacity im-
plies a decrease of the role of erosive processes.

Phase 3: Flood peaks and widespread transport
and deposition

This phase is divided into two subphases (3a
and 3b). At first, there occurs adjustments of
the overbank flow pattern to the floodplain
morphology. The role of erosion is in inverse
proportion to the adjustments of the floodwa-
ters to the floodplain environment. A gradual
cessation of erosional processes and simulta-
neously progressive deposition takes place.
Transport processes are prevailing. Crevasse
splays are formed on distal ends of eroded cre-
vasses on the outer side of natural levees. De-
posits of these forms are usually of graded bed-
ding, sometimes horizontal lamination, less
frequently of small scale cross-bedding. De-
pending on the floodplain conductivity, jets
and trickles do occur, and consequently, jets
lead to the formation of terrace ribbons with a
characteristic braided pattern and tripartite
bedding: (1) structureless; (2) horizontally
stratified (sometimes also small scale cross-
bedding), and (3) structureless. Intensive de-
position takes place in the terrace channels
which are upholstered by fresh deposits, and
consequently, they are predisposed to total
transport of the next delivered deposits. There
is maximum intensity of the counterpoint
sedimentation.

The second subphase occurs during the pre-
cise flood peak and maximum effect of flood-
plain inundation. The moment of morphodyn-
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amic equilibrium between erosion, transport,
and accumulation is correlated with the begin-
ning of the flood peak. At the same time, the
overbank flow pattern has finished with its or-
ganization. Almost complete cessation of ero-
sive processes is observed. Transport over the
whole floodplain surface remains dominant,
especially along terrace channels, chutes, and
terrace ribbons. There are favourable condi-
tions for transportation of the largest amounts
of alluvial material carried to the farthest parts
of the floodplain. Proportional to increased
distance from the river channel is a successive
decrease of the size and amount of transported
and accumulated sediment. On the floodplain
fringes, slack-water deposits may be deposited.
In shallow floodplain hollows are formed allu-
vial cones whose bottom set is of inclined bed-
ding, and the inclination of laminations de-
creases towards the cone surface which is
sometimes covered by a horizontally lami-
nated set. In deeper hollows deltaic cones are
accumulated. They are composed of micro-
delta cross-bedding deposits. Silt and clay de-
posits accumulate within oxbow-lakes and
swamps. Occurrence of sand bodies around
their borders is an evidence of sand sedimen-
tation (sediment occlusion ). Behind obstacles
on the floodplain surface, such as trees or
shrubs, sand shadows are created. Their length
and width depend on the size of the obstacle.
These forms are indicative of local current di-
rection even if their deposits are structureless.
Deposition of structureless sand deposits also
occurs on the tops of meander scroll ridges. The
organogenic material is incorporated in var-
ious alluvial covers. The whole flood period is
advantageous for the growth of gyttia and peat.
Towards the end of this phase the period of
building-up of counterpoint bars draws to a
close.

Phase 4: Falling of water stages and high
intensity deposition

The initial fall of floodwaters causes changes
in the overbank flow pattern. They are re-

corded as different directional sedimentary
structures in top .sets of alluvial deposits.
Whereas the structures of bottom sets gener-
ally correspond with the longitudinal axis of the
valley or the local directions of water flow, the
structures of top sets indicate a transverse or
oblique overbank flow in relation to the valley
axis. The directions of these structures refer to
overbank returns. The amount of material de-
livered from the river channel is decreased. The
reduction of transport processes is accom-
panied by maximum intensity of accumula-
tion within almost all terrace forms, and par-
ticularly within crevasse splays, alluvial and
deltaic cones, sand shadows, terrace channels,
chutes, oxbow-lakes and swamps. Erosion
practically ceases. After the initial stage of flood
water falling, evidence appears recording the
highest level attained (such as plant detritus
and anthropogenic refuse hanging on shrubs).

Phase 5: Cessation of overbank flow and final
deposition

The gradual decline of overbank flow is a re-
sult of overbank returns and outflow via ebb
channels. Quantitative changes in the opera-
tion of geomorphic processes can be seen.
Transport processes undergo reduction with
time as a result of the depletion of alluvial de-
posits able to undergo transportation, and the
decrease of river power, particularly the veloc-
ity and thickness of outflowing water. Accu-
mulation processes strongly depend on the
transport activity and they are most intensive
within terrace ribbons, alluvial and deltaic
cones, terrace channels, chutes, meander scroll
swales and meander sand covers at the down-
stream end of the bend. Deposition is rather
intensive, but it ceases with time. Because of
the quick character of sedimentation, deposits
are usually structureless. Sometimes there are
local examples of a small scale cross-bedding
or horizontal lamination. Outflowing waters
which are unloaded have erosive capacity
which modify or even initiate erosion of pre-
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viously deposited newly-formed alluvial cov-
ers and ebb channels. A total return of flood
waters to river channel signifies the end of all
geomorphic processes connected with flowing
waters.

Phase 6: Post-flood transformation of overbank
Jorms and deposits

Depending on the category of geomorphic
processes, the post-flood transformation phase
can be subdivided into two subphases. This di-
vision, however, is not in time terms, because
these subphases can appear simultaneously in
two more or less neighbouring parts of the
floodplain. The first subphase comprises the
morphogenetic activity of stagnant waters, the
other refers to geomorphic processes taking
place in subaerial conditions.

In regard to the first, stagnant water occurs
in floodplain hollows and meander scroll
swales, within oxbow-lakes and swamps, and
in some parts of terrace channels and chutes.
There, decantation of the finest mineral parti-
cles and organic matter takes place. Tranquil
sedimentation of these deposits may be dis-
turbed by water wave motion caused by wind.
Erosive wave wash produces micro-cliffs and
water level marks. The end of this subphase is
marked by the termination of stagnant water
through evaporation and infiltration. All fluc-
tuations in the decline of these local water bod-
ies are denoted by water level marks and rill
marks.

Following these events, or coeval to them at
different locations, subaerial geomorphic pro-
cesses occur. These are responsible for trans-
locations within surface layers of newly-depos-
ited alluvium, and thus at least partial
transformation of alluvial suites within the
floodplain. Drying of silt deposits is associated
with the appearance of mud flakes and desic-
cation cracks. Dried sand covers and mud ve-
neers are easily windblown or carried away as
a result of raindrops falling. The stability of
those deposits is disturbed by animals crossing
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surfaces and/or entering the accumulative
forms. Also, during a period of several weeks,
upward and lateral successions of grasses and
plants disturb the accumulated deposits. Man-
made marks (foot traces, wheel marks) are also
noticed. All these events imply disturbances in
the structural pattern of flood cyclothems, es-
pecially in the surface layers.

Summary

The relative intensity of the main fluvial
morphogenetic processes: erosion, transport
and accumulation, depend on the distin-
guished flood phases (Fig. 1). The occurrence
and duration of particular phases as well as the
progress of the curves shown in the figure may
vary. They in turn depend on the nature and
course of floods. What is most striking is the
crossing of the curves in phase 3 and phase 5
of the overbank flow. It follows mainly from
the nature of erosive processes which are of lo-
cal and little importance during the peak flow
and immediately after it. The crossing of the
erosion, transport and accumulation curves in
flood phase 3 indicates a relatively dynamic
equilibrium state of these processes. This point
defines the final movement of the adjustment
of the overbank flow pattern to the floodplain
environment. However, the location of this
point in the diagram may, of course, vary. It is
linked mainly with the beginning of peak flow.

The accumulation curve, in turn, is domi-
nant almost throughout the whole flood pe-
riod. Thus, on the basis of field observations,
a synopsis of the duration and intensity of
sedimentation of overbank deposits in differ-
ent alluvial bodies within the floodplain have
been proposed (Table 2). These forms corre-
spond to sedimentary facies distinguished ac-
cording to morphogenetic criteria (Zwolinski,
1982, 1985a). The diagram shows a conspicu-
ous domination of the deposition processes in
respect to differentiation, spreading and inten-
sity in phase 3 and phase 4. Therefore, these
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Duration and intensity of sedimentary processes for floodplain facies in relation to the flood phases

PHASES 1 2 3 4 l 5 6
FACIES 3a ! 3b 6a ! 6b
'___ ) __ Counterpoint bars -+0|000000/000:00+/+—- i
Redeposited older terrace deposits 000000+ + +—- g
Natural levees D000+ ++ + 44 ————— = T
Meander sand covers 0000[+++ +++ -—--++|0000--|
Terrace channels -4|000i+++ +++000|00++-0[{0+-:
Ll ~ Chutes --|---1+++/000000(|00+--0|0+-}
Organogenic deposits?® = |[===40% EFAEE |~ !
| Crevasse splays 000:;000/0000++|-- ]
Terrace ribbons 000, ----——-++|000++=| | |
{CTy Sand shadows -+D:000/00++++|++-
| Deltaic & alluvial cones® -++.000{000000{00++--[+-
Meander scroll ridges -+i000[+- | .
~ Oxbow-lakes & swamps 0}000[00++++|-————~ 0[0+-:
| Slack-water deposits -:000{00++++/----+0/000:
Meander scroll swales  im—= |- #4+4+44400|0+-!
~ Decantational deposits? T ———[++++++(000;
'Post-flood transformation deposits -+-'000
L —REANE PEABE B 350 cBABIL o bo YA R e nd V1 8k oF 00 e AR Hhats SCALE OF INTENSITY
2 — IN FLOCDPLAIN NOLLOMS
23— M FLOODPLAIN WOLLOWS AMD FLOGH- BRSNS 000 - s +4 4 - nipin e 10N
two phases can be regarded as the most effec- (1981), Richards (1982) and Schumm

tive period of the overbank flows on a
floodplain.

Discussion of some model modifications
Tresholds and system variables

The overbank formation of a floodplain op-
erates as a system of processes of cyclic erosion
and sedimentation (Lewin, 1981; Wolman,
1967). In this context, these processes can be
treated as repeating geomorphic tendencies of
river activity over a certain time scale. It fol-
lows that the proposed model is dependent on
the activity of intrinsic thresholds (Schumm,
1977) existing in the fluvial system. Naturally,
modifications in the functioning of the model
are possible within the permissible range of in-
trinsic thresholds. The main variables causing
alterations in the operation of the model are
listed in Table 3. Some of these are discussed
by Annenskaya (1982), Bridge and Leeder
(1979), Chernov (1983), Chorley (1973),
Hickin (1981), Knighton (1984), Perry

(1977). These studies show that intrinsic vari-
ables control certain phenomena and enter in
various inter-relationships in the river channel
and on the floodplain. Particular overbank
flows may react individually to the range and
magnitude of those variables. The most im-
portant factors determining these processes are
hydrologic (resulting from the climate), hy-
draulic, and the morphologic characteristics of
the river channel and a drainage basin.

In recent years human activity has been as-
cribed a growing role among the modifying
variables. There are a number of papers
(Brown, 1982; Butzer et al., 1983; Costa, 1975;
Froehlich, 1975; Gregory, 1987; Gupta, 1982;
Lewin, 1981; Lewin et al., 1979; Park, 1981;
Walesh and Videkovich, 1978; Williams and
Wolman, 1984; Wolman, 1967) which dem-
onstrate that considerable changes have taken
place in the functioning of fluvial systems and
their subsystems in urbanised and deforested
areas.

A qualitative and unexpected change in the
cyclic processes forming a floodplain relief can
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TABLE 3

Variables modifying floodplain formation

Climatic
conditions

Precipitation

Temperature

Seasonal and annual variability
Melting of snow cover

Types of tributaries

Nature of pre-flood period

Nature and operation of floods
Number of flood peaks
Horizontal extent of floods

Hydrology

Duration of floods

Seasonality of floods

Rate of bank erosion and/or incision
Rate of alluviation

Time scales

Order of river
Longitudinal profile
Hydraulic geometry
Sinuosity of channel
Lateral planation
Avulsion

River channel
morphology

Pre-flood terrace
morphology

Valley slope
Flat and/or diversified surfaces

Hydraulics of water Hydrodynamic conditions in river
flow channel
Transport of suspended particles
Conductivity of floodplain
Adjustments of overbank flow pattern
Hydrodynamics of overbank flows
Including depth and velocity

Processes in
drainage basin

Storage

Mechanical denudation
Overland flow
Washdown

Supply of available To river channel

sediments To floodplain
Anthropological River management and flood-control
activity Deforestation and afforestation

Structure and changes of land use
Urban development

take place with a gradual increase of the activ-
ity of extrinsic thresholds such as neotectonics,
climatic fluctuations, changes of the base level,
or high-magnitude floods. Then, the system of
progressive erosion and sedimentation acti-
vated by these thresholds may lead to changes
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in the river channel pattern, and consequently,
to changes in the present-day formation of a
floodplain (see e.g. Gupta, 1983).

In the context of threshold analysis, the
problem of the persistence of morphological
(Anderson and Calver, 1977) and sedimen-
tary (Zwoliniski, 1985a) records of high-mag-
nitude floods within a floodplain should also
be mentioned. The effacement of flood traces
can occur in a relatively short time scale, par-
ticularly in phase 6b of the proposed model.
Thus can floodplain surfaces rapidly recover
(see also Wolman and Gerson, 1978). There-
fore, one must take into account the potential
possibilities of preserving of forms and depos-
its when reconstructing fluvial systems palaeo-
geographically. This opinion was shared by
Young and Nanson (1982) who stated that the
main determinator of the river terraces for-
mation had been the exceeding of critical val-
ues of intrinsic thresholds in the depositional
environments of floodplains during Pleisto-
cene and Holocene.

Hydrological, morphological, and
sedimentological records: the Parseta River

The hydrological nature of a flood deter-
mines the range of overbank flow effects on a
floodplain. Also, the effectiveness of overbank
flows is dependent to a high degree on the du-
ration and quality of the period immediately
preceding the flood. If an overbank flow is pre-
ceded by several months of low or mean water
levels, its erosive and accumulative productiv-
ity is very high. Such a situation was observed
in March, 1979 along the Pars¢ta (Zwoliniski,
1980, 1985a).

In the case of a period of continuing high
water levels, the flood’s effect is limited to in-
undation of the floodplain with a possible slight
morphological touch-up and/or a thin mud
veneer. This is consistent with Froehlich
(1975, 1982) and Wolman and Leopold
(1957): lower concentrations of suspended
material is associated with longer term high
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discharges. It is closely related to the exhaus-
tion of the available suspended particles (Webb
and Walling, 1984 ). A flood of a low morphol-
ogical and sedimentary effectiveness preceded
by high-water levels occurred in July 1980
along the Parseta. The possibility of occur-
rence of a quasi-unproductive overbank flow
is allowed by the model of overbank accumu-
lation described by Gonera et al. (1985).

A special case of unproductive inundation of
a floodplain is the submergence of its surface
(especially the floodplain basins) by ground-
water as an effect of their filtration caused by
a high-water level or a bankfull stage in a river
channel. Such floodwater cannot overflow nat-
ural levees whose relative height is larger than
top edges of the channel banks. The effects of
this inundation are practically invisible.

It must be admitted that the presented model
of overbank formation of a floodplain oper-
ates differently when the flood has more than
one peak flow. Then, successive peak flows can
bring about changes in the morphological and
sedimentary effects of the first culmination.
The results of the successive flows grow weaker
and weaker, and less and less distinct on the
floodplain surface. In March 1981, a snowmelt
flood along the Parseta consisted of two cul-
minations separated by a 16-day period of fall-
ing waters. The first peak deposited numerous
and thick sand covers, the other caused a slight
wash of the previously deposited covers in
some places, forming a thin clay veneer in
others.

Conclusion

Field observations suggest that the pre-
sented model finds a satisfactory confirmation
in the style of floodplain architecture within
valley floors of a number of meandering rivers
of the Polish Lowland. An illustration of the
regularities in the distribution and develop-
ment of sedimentary processes and their ef-
fects is an idealised depositional model of a
floodplain (Fig. 2). Its original version was

proposed by Gonera et al. (1985). That model
distinguishes four morphodynamic zones as-
sociated with different types of overbank sedi-
mentation, resulting from the circulation of
energy and matter within a floodplain.

In the direct neighbourhood and very close
to the river channel there is zone I, showing the
highest lithological and morphological varia-
bility. It is dominated by alluvial sand covers
differentiated morphogenetically. The shape,
size, distribution and extent of these covers de-
pend on many factors, the main ones being the
morphology of the floodplain and the hydraul-
ics of the overbank flow. The distinctness of
this zone is often disturbed by different contig-
uous or overlapping depositional forms. The
great variety of forms determines the necessity
to investigate this zone in detail in order to
understand this complex sedimentary
environment.

In zone II there are mainly mud covers and
clay veneer resulting from slow water flows or
stagnant waters. They usually occupy the larg-
est areas of the floodplain basins along their
proximal side.

The distal side of these basins belongs to zone
111 which practically contains no depositional
products. Within this zone there occur very
slow flows transporting the finest (colloidal)
particles as well as stagnant waters with decan-
tational material.

The areas in the vicinity of the valley bluffs
or higher river terraces, as well as the highest
surfaces of a floodplain, are only inundated
during extremal and catastrophic floods. This
is zone IV. In this zone one expects to find only
slack-water deposits.

This depositional model of a floodplain re-
flects the fact that an increase of the distance
from the river channel involves also a decrease
in the amount and diameter of particles being
transported (Allen, 1970; Hughes and Lewin,
1982: Kesel et al., 1974; Lewin, 1978; Sifrer,
1978). Therefore, depending on the hydrody-
namic conditions of floods and the existing
floodplain relief, the widths of successive
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Fig. 2. Idealised depositional model of a floodplain. .4 =natural levees, B=crevasse splays, C=deltaic cones, D=alluvial
cones, E=floodplain ribbons, F=sand shadows, G=meander scroll ridges, //=meander scroll swales, J=meander sand
covers, K=chutes, L =terrace channels, M =oxbow-lakes, N=floodplain hollows, P=counterpoint bars. I-IV are succes-

sive depositional zones (explanations in text).

zones, particularly the first three zones, can be
very different. Depending on the hydrological
regime of the river, the number of zones in the
general model may be reduced to only one.
Present knowledge of the modern sedimen-
tary environment of a floodplain does not ex-
pressly pronounce for both counterpoint and
slack-water deposits. Associating counterpoint
deposits with vertical accretion deposits may
look controversial because so far they have
been regarded as solely lateral accretion depos-
its (Carey, 1969; Nanson and Page, 1983, Page
and Nanson, 1982; Witt, 1979). Yet is has been
demonstrated that, after a period of a con-

structive flood, counterpoint deposits consti-
tute a new segment of a floodplain (Zwolinski,
1986b). Slack-water deposits present a slightly
more complicated problem because as yet,
much is known about their presence only
within the sedimentary record (e.g., Baker,
1983; Patton et al., 1979). Baker (1983 ) ques-
tions the possibility of long term survival of
these deposits in the temperate zone because
of the lack of long-term stability for alluvial
channel cross-sections. This, however, does not
mean that they should not be included in the
two presented models which exemplify the
present-day floodplains.
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