


appearance, not unlike couplet 6 and the upper
portion of couplets 4 and 5 shown in Figure 7.
These observations from the Eau Claire Formation
suggest that a substantial proportion of the shelf
muds in that particular succession did not simply
accumulate from material that settled out of
suspension after storms stirred up the seabed.
Instead, the available sedimentary features suggest
distinct depositional events that were accompanied
by initial erosion. In the context of our flume
experiments, erosion seems to have been followed
by transport of flocculated mud in bedload. In
view of an overall storm-dominated Eau Claire
shelf, these mud beds (Fig. 7) are probably best
interpreted as deposited from offshore flowing
gradient currents (Aigner and Reineck, 1982).
These bottom currents were most likely turbid and
transported flocculated mud as bedload. Given the
presence of HCS beds within this succession, the
cross-laminated mudstones may represent storms
of lesser magnitude that were not capable of
transporting large quantities of sand, or
alternatively may be the distal tails of storm-
induced currents that originated at a greater
distance. The abundance of these muddy event
beds in the Eau Claire suggests that, contrary to
conventional wisdom, a substantial portion of its
mudstones was deposited by currents.

CONCLUSIONS 
Flume experiments are providing new insights

that are transforming mudstone sedimentology.
Already, basic experiments on mud deposition
demonstrate that muds can deposit under
energetic conditions. The associated sedimentary
structures, albeit subtle and easily missed, are
preserved and allow detection of current
deposited muds in the rock record. With
continued experimental work we will be able to
connect an increasing number of sedimentary
features in mudstones to definable physical
processes, allowing us greatly improved
interpretations of their depositional setting. 

Observations made on ancient mudstones over
the past decades likewise suggest that the
deposition of mud is much more dynamic and
complex than commonly appreciated (e.g. Potter
et al., 2005). It is likely therefore, that in the
light of new insights from experiments, new
opportunities will arise to derive much better
information about the geologic past from ancient
mudstone successions.
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Figure 5.  Section of Eau Claire drill core with various lithologies: MB =
mudstone bioturbated; ML = mudstone laminated; MSL = mudstone silty
laminated; SXL = sandstone cross-laminated (has a thin clay drape along
which the core fractured). MSL has low angle inclined laminae and ripples
(R). A detail image of the upper ML interval is shown in Fig. 6.
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Figure 6.  Close-up of the uppermost ML interval from Fig. 5, showing low angle
inclined silty laminae (arrows) within a mudstone matrix. These silt-rich laminae act
as surface markers in the same way as the pigment markers in our experiments (Fig. 3),
and reveal lateral sediment accretion and bedload transport. 

Figure 7.  A succession of graded silt/mud couplets in the Eau Claire Formation.
They are numbered successively and are separated by erosion surfaces. Couplet 3
shows the same inclined silty laminae (green arrows) as shown in Fig. 6, and couplet
4 shows downlapping silty laminae (yellow arrows) in its base. Couplet 5 shows silty
laminae that are essentially horizontal, and couplets 1 and 2 show silty laminae
that are very gently inclined. Couplet 6 has a mere hint of silt in the base, but is
nonetheless most likely erosive.




