Accepted Manuscript

Formation of sediment waves by turbidity currents and MARINE
geostrophic flows: A discussion GEOLOGY

INTERNATIONAL JOURNAL OF MARINE
GEOLOGY, GEOCHEMISTRY AND GEOPHYSICS

ILN. McCave

PII: S0025-3227(17)30016-6

DOI: doi: 10.1016/j.margeo.2017.05.003
Reference: MARGO 5619

To appear in: Marine Geology

Received date: 19 January 2017

Revised date: ###REVISEDDATE###

Accepted date: 10 May 2017

Please cite this article as: LN. McCave , Formation of sediment waves by turbidity
currents and geostrophic flows: A discussion, Marine Geology (2017), doi: 10.1016/
j.margeo.2017.05.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


http://dx.doi.org/10.1016/j.margeo.2017.05.003
http://dx.doi.org/10.1016/j.margeo.2017.05.003
http://dx.doi.org/10.1016/j.margeo.2017.05.003

Formation of sediment waves by turbidity currents and geostrophic flows: A discussion

I.N. McCave
Godwin Laboratory for Palaeoclimate Research, Department of Earth Sciences,

Downing Street, Cambridge CB2 3EQ, UK.

Abstract

A condition for the existence of sediment waves under turbidity currents as antidunes with
the requirement of a slope gradient > 3.0 x 10 is deduced. Data show no such waves on slopes <
2.5 x 10, but some contourite mudwaves occur on slopes as low as 4.4 x 10™*. However the latter
also occur on slopes > 3 x 107 so no clear distinction is possible. Where turbidity current channels
cross sediment drifts, or geostrophic flows traverse turbidite fans, the origin of most mudwaves will
need to be determined by reference to internal features and context. A key problem is deposition of
mud as antidunes from turbidity currents where even the waning flow is probably well above the
critical erosion velocity for a clear flow. Deposition must occur from high concentration flows well
above clear water critical depositional stresses. Once a wavy bed is set up, subsequent deposition
may occur via the lee-wave mechanism proposed for contourite waves under a gradient Froude
Number >1. A steep angle (<45°) between crest and flow axes is typical of GF waves, which may
be dunes or antidunes, whereas TC waves tend to be orthogonal, but data on this discriminant are

sparse.
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