Chrissy and Jengie’s Section

OBSERVATIONS:

This section is characterized by frequent laminations, grain size of cL – mL, shale draping and an unusual feature labeled “backset ripples”.  The first bed, at the base of our section, contains a calcite vein topped by west-dipping fine laminations.  We also see additional laminations in the middle of this bed with 3 cm spacing that dips similarly to the finer laminations below.   This bed ends with a thin, 5 cm, layer of heavily laminated green shale.

The next bed (0.95 – 1.4 m) begins with wavier westward dipping laminations that alternate in grain size, cL and mL, with 2 cm spacing continuing halfway up the bed. The next bed (0.9-1.8m) begins with a thin layer of well-cemented sandstone followed by horizontal laminations topped with another well-cemented thin layer of sandstone.  For half a meter this section becomes more massive ending with a wavy contact.  Above this contact is another featureless bed (1.8-2.1m) that ends with a second wavy contact.

At 2.1 meters, the laminations begin again, however here they become steeper and are contained within larger foresets (see Image 1).  The foresets begin approximately 
10 cm apart and reduce in size as we move further up the section. The foresets can also be distinguished by shale draping.  Among the smaller laminations we see trace fossils of ancient worm burrows.  Along a main foreset, “backset ripples” appear towards the bottom of the bed.  These “backset ripples” appear to be horizontal but curve up as they come in contact with the main foreset.  

Beginning at 2.7 meters the laminations switch direction, however they continue to slant at a similar gradient.  At 3 m the laminations are truncated by a 15 cm set of planar laminations.  Here begins a section that fails to relate any sedimentary structures due to heavy weathering.  

At 3.8 m, more laminations are observed.  They appear poorly sorted (cL and mL) and smooshed.  A shale layer (at 4 m) separates these uneven smooshed laminae from another set of well-sorted, evenly spaced laminations. 
      


INTERPRETATIONS:

 From this flow three types of bedforms were created: plane bed, ripples and dunes. Due to the lack of sinuosity and symmetry, the flow is 2D and unidirectional; no oscillatory characteristics are seen.


The highest energy, highest velocity flows result in planar laminae that can be seen evenly throughout the section (at 0.25, 1.5, 3, 3.75 meters).  The high velocity of the flow in necessary to move the course sand grains and allows no accumulation of ripples at any depth. 

At 0.6 and 1 meter, the laminations dip west and are slightly wavy. This suggests a flow traveling from the east.  However, at 2.7 m similarly sized laminations are found dipping east, opposite all other laminae in this area.  Here, the flow must have switched directions and come in from the west.  The size of all the laminae of this section indicates that lower velocity occurred in order to deposit the sediment in small ripples.  A deep flow depth is necessary to form larger features, such as dunes in our section, however, these small ripples do not need a large depth to form, only low velocity.  

A deeper flow was needed at 2.2 m to create the dunes with 10 cm foresets.  Within the foresets, laminations are formed from the high velocity flow carrying grains over the stoss of the dune and avalanching down the lee.  However, the flow’s velocity fluctuates in order to produce the low energy shale drape found at each foreset.  Shale is also found at 0.9 and 3.9 m indicating similar decreases in energy.  The decrease in energy allows another feature here to form: the backset ripples.  During this time of low velocity, ripples accumulated in the opposite direction of the main flow due to a minor current.  The result of these conditions is a varying energy environment that produces the features shown in Image 1.  

A key secondary feature found in this section is bioturbation, commonly referred to as worm burrows.  These cylindrical shaped burrows, identified as Skolithos ichnofacies, developed primarily in sandy sediment where relatively high levels of wave and current energy are typical.  Worms, inhabiting freshwater fluvial environments, use their feces to line and reinforce the structure of their dwellings to protect from the turbulent environment.  These burrows point to possible environments such as sandy shorelines or deeper-water environments such as deep-sea fans and bathyal slopes (Boggs, 2001).


Overall the environment is characterized by surges in energy forming a wide variety of bedforms: from planar beds to small ripples and even dunes.  Trace fossils distinguish the environment as marine with fluctuating, 2-dimentional, unidirectional flows.
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	Image 1: Actual picture of 2.1 – 2.7 meters showing foresets and the smaller laminations throughout. 
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