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Deciphering the Effects of Climate Change from Autocyclic (Intrinsic)
Behaviour in Fluvial Successions: Insights from Field Observation and

Nigel Mountney, Stephen Cain, Bill McCaffrey & Jeff Peakall

Climate is widely cited as a primary control on the morphology and behaviour of a broad range of
fluvial systems and the effects of past climatic changes are commonly considered to be expressed
as distinctive stratigraphic signatures within resultant preserved deposits. However, unequivocally
demonstrating a climatic origin for many of these preserved stratigraphic trends is not
straightforward and alternative explanations are possible in many cases. For example, facies
arrangements indicative of fluvial system shutdown and abandonment and which show an
apparently drying-upward trend can sometimes be alternatively interpreted in terms of autocyclic
(intrinsic) fluvial behaviour, whereby meander loop cut-off, lobe switching or nodal avulsion can
result in abandonment of a fluvial reach without the need for a change in an external controlling
parameter such as climate. Many fluvial sedimentary successions are known to record the
preserved stratigraphic signature of a mix of both autocyclic and allocyclic controls (including
climate) and these can be shown to operate on a variety of spatial and temporal scales, such that
together they account for the complex stratigraphic architectures typical of most fluvial
successions.

This studentship will combine outcrop-based field data collection (e.g. Utah and Arizona) with
numerical stratigraphic modelling techniques to develop a suite of quantitative predictive facies
and sequence stratigraphic models that account for the combined effects of climatic and autocyclic
controls on fluvial system evolution and preservation. Field data will be collected from a range of
fluvial successions that accumulated under the influence of a varied semi-arid climate regime.
Field methods will include high-resolution sedimentary logging, facies and architectural element
analysis, and sequence stratigraphic correlation. Field results will be used to guide development of
a numerical (computer) model for the prediction of fluvial stratigraphic architecture. Modelling
results will be employed to assess the likely significance of competing climatic versus autocyclic
controls on sedimentation. Such models are important for better understanding fluvial system
behaviour and for predicting subsurface fluvial stratigraphic architectures in hydrocarbon
reservoirs and in saline aquifers currently being considered as sites for long-term underground
CO storage.

Interested applicants should have experience of field-based data collection and should be willing to
learn a computer programming language such as C++ or Java. The successful applicant will join a
dynamic and active team of researchers within the Fluvial Research Group at Leeds.
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Proximal fluvial fan - Summary of typical lateral and vertical sedimentary architecture

Rare preservation of sheetflood (F5)
and overbank (F6) deposits. Commonly
incised into and cannibalised by highly mobile
amalgamated channel-fill complexes (F1).

Channels exhibit variations in
width and sinuosity. Overall
sinuosity is considered low.
Avulsion faci l i tates the
reworking of in-channel and
non-channelised sediments.

Laterally and vertically amalgamated channel-
fill complexes (F1) dominate the proximal part
of the fluvial fan system.

Periodic avulsion of active channel belt
superimposes newly active channel belts over
abandoned channel belts.

Sheetflood (F5) and overbank (F6)
sedimentation dominate following back-filling
and abandonment of active channel belts

Established calcisol adjacent to the active
cannel belt. Preservation potential is low due
to lateral instability of channel belt.

Calcisol reworking by newly
established channel.

Transient bars and islands experience downstream and lateral
migration and were highly susceptible to erosion and reworking
due to lack or cohesive and argillaceous sediments.

We l l e s t a b l i s h e d
floodplain and calcisol
development.

Elevation of channel bed in response to
in-channel aggradation. Reduced
channel capacity facilitates overbank
flow during flood events where channel
capacity is exceeded.

‘On-fan’ channel established in response to the convergence of
sheetflood waters. With continued headward erosion ‘on-fan’ channels
may intercept the main trunk channel. Should discharge be captured by
the ‘on-fan’ channel then an avulsion event may be initiated.

Reduced channel capacity promotes
overbank flow and the development of
splay channels that direct flood waters
across adjacent floodplain areas.
Small-scale channels are commonly
distributary in planform morphology.

F1 channel-fill elements separated
from F2 channel-fill elements by
laterally extensive sheetflood deposits.

F1 channel-fill elements.

Unconfined sheetfloods
represent the dominant
overbank processes.

Palaeoflow direction to SW.

Preserved splay channels.

Preserved calcisols commonly pinch-out due to
incision by F1 and F2 channel-fill elements.
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Medial fluvial fan - Summary of typical lateral and vertical sedimentary architecture

Convergence of
sheetflood waters.

F2 channel-fill elements.


