


Thinking in 3D: Slices through “channels”

Introduction
[image: ]Many clastic sedimentary rock sequences contain channel-shaped objects.  You immediately might think about rivers, but channel-shaped ‘things’ occur on continental shelves (rip currents carve them), in deep water (turbidity currents make nice channels), and even on the slip faces of dunes (avalanching happens in shallow ‘channels’).  It is easier to visualize the channel when you see a cross section that cuts the channel perpendicular to the channel’s axis. The channel’s axis is the direction of flow (e.g., flow of water or sand). 

Unfortunately, most channels aren’t straight and most outcrops do not take our 3D visualization skills into account: the cross-section of a channel exposed in an outcrop may occur at any angle to the channel’s axis.  So, it can useful to be able to recognize the different shapes that channels can have in a 2D outcrop, all produced by the same 3D channel in the subsurface. Figure 1.  A 'typical' river channel, now dry, showing the concave shape of the channel.  Imagine this channel filled with sediment, turned into rock, and preserved as a bed in a sequence of strata.


Below are a series of the same idealized channel being cut by a 2D plane at a variety of angles. For each slicing plane, there are three images showing that slice from different perspectives, with a fourth image showing the geometry the slicing plane would create. Spend some time reviewing these slices and the resulting geometries. Eventually you will be tasked with identifying channels in a 2D outcrop, so it will be necessary to be able to recognize common channel shapes. Practice gesturing a channel sliced by different planes of cross section; have one hand represent the channel and the other hand represent the plane. Also practice visualizing cutting a channel at these and other angles. 


Idealized Channels:

Cut perpendicular to the channel axis:



Cut parallel to the channel axis:



Cut oblique to the channel axis:



Cut oblique to the channel axis:



Cut oblique to channel axis & oblique to the vertical axis of the channel (i.e., cut by a dipping plane):





Manufactured channels

	First visualize, then sketch what this snowboard half pipe will look like if you slice it perpendicular to the channel axis (along red line).







Repeat, but now slice the half pipe parallel to the channel axis (uphill to downhill).
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	Here’s a gutter.  Below is the same gutter with lines on it labeled A, B, and C.  First visualize, then use your hands to gesture the shape of the cross-section. Finally, sketch each cross section in the space below.

A.





B.





C.
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	Gnarly, dude…  On the right is a photo of a run at a skateboard park with three lines of section labeled.  Match the line of section on the photo to the sketched profile below.

[image: ]Now, how would you modify these sketches if this channel were filled with layered deposits of sandstone?  Visualize this and then augment the drawings with your visualization. 
[image: ][image: ][image: ]
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