Outcrop Documentation Lab

Outcrop Documentation:
	Thus far in the class we have taught you how to describe unconsolidated sediment, hand sample sized rocks, and vertical profiles through piles of sediment (measure stratigraphic sections). However, there is lateral variability and macroscopic structures in any deposit that would be nice to document. This can be accomplished in two ways. First, multiple stratigraphic sections can be measured and the beds correlated between them. This is called a fence diagram. Since making fence diagrams would be a recapitulation of the stratigraphic section exercise, I see less benefit to making you measure and draft multiple sections rather than learn a new skill. The second option is to sketch an outcrop and take notes on the depositional units and contacts. This sketch can be utilized to annotate a photograph. The data is often presented in a three vertical panel format with a raw photograph on top, an annotated picture in the middle, and a digitized sketch below. The reader can see the raw outcrop (make their own interpretations), view how you interpreted the rocks (annotated picture), and see the mental model of the outcrop based on your interpretation of the rocks (outcrop sketch). We will be performing this process from beginning to end so you can practice a skill you may be asked to perform professionally. 

Pair Up: 
	This process will be easier and faster if one person describes the rocks and the other records the observation and sketches the outcrop. It is a good idea to spend  half the time sketching or describing, then after you have finished the outcrop, switch roles and do it again (it may seem redundant, but you will find places where you disagree). Or you can collaboratively describe and sketch, which is slower but thorough. 

Photograph the Outcrop: 
	Each pair should photograph the outcrop with sufficient coverage so that the entire face is documented. This will require that each picture overlap with the adjoining pictures. In addition, ensure similar lighting, angles (relative to the rock), and distance from the outcrop (prevents relative size distortion). Somewhere in the photomosaic should be a scale bar. This can be a person, a camera lens, etc., anything that will show the scale of the outcrop. You should get used to photographing outcrops with scale bars, but in this situation it t is optional to include a scale bar in all your photographs. When you make the photomosaic having many scale bars may be distracting, so one will be enough for the entire outcrop. If you would like the ability to measure objects in a particular photograph, then adding a scale bar to that photograph could be useful. Lastly, it might be productive to take two sets of pictures, one with a scale bar and one without. Make these decisions based on research and documentation goals. 

Sketch the Outcrop:
	Freehand an outline of the outcrop, then sketch in beds, surfaces, erosional features, etc. Sketch everything you observe. During the description of the outcrop, give each depositional unit (bed, laminae, layer, etc.) a designation such as a one or two letter acronym. Use these feature designations to correlate your sketch with the rock descriptions and annotated outcrop photomosaic. You can also print out a copy of your outcrop photomosaic and sketch over the top of it, but this can often be used as a crutch in lieu of thorough observation.

Describe the Outcrop: 
	Describe the rocks found in the outcrop. These are just rock descriptions for each noticeably different sedimentary package. You should describe each feature as it changes throughout the outcrop. This will amount to a series of rock descriptions correlated with the sketch and ultimately the annotated photomosaic. Remember to include designations for each thing you describe, which can include beds, surfaces, structures, etc. There are more than just rocks to describe! Multiple visits to the outcrop may be useful and advisable to view structures in variable lighting conditions. 
What to Turn In: 
	You should turn in a three panel diagram with: 1) Photomosaic on top, with a scale bar somewhere. Crop the stitched images as appropriate. (Photoshop works, or Microsoft provides a free photo stitching software package: http://research.microsoft.com/en-us/um/redmond/groups/ivm/ICE/) 2) Annotated outcrop photomosaic in the middle. This is accomplished by copying the stitched outcrop photos and drawing in surface interpretations based on your field sketch. You can do this in a number of software programs, or by hand. You can include other relevant observations like cross bedding, rip up clasts, etc., though keep in mind many of these observations might best be documented in the rock descriptions rather than the annotated outcrop. Include items in the annotation that you believe are important and useful to interpreting the outcrop and geology, such as your description designations, contacts, bedforms, etc. 3) Outcrop sketch on the bottom. The sketch can be hand drawn or drawn on a computer. A useful technique is to digitally draw over the outcrop photomosaic, then delete or hide the photograph, or print the photograph and use tracing paper and pens/pencils to trace the outcrop, thus providing a template for the sketch (I have a light table in my office if you want to use it). Use your field sketch to help annotate the final sketch. You do not need to turn in your field sketch, only the final figure, just like in a professional context. 
	In addition, your rock descriptions should be annotated in a format that makes it clear what parts of the outcrop are being described in the text. This is easily accomplished by giving each feature in the outcrop a letter (or a couple of letters) designation, labeling the photograph and sketch with these designations, and using the designations to organize your rock descriptions. Any feature can be given a designation, including beds, bed sets, contacts, surfaces, erosional features, lateral variations in the beds or surfaces, etc. 

Example: 
[bookmark: _GoBack]	Below is a figure created by another geologist that illustrates what you will create. There are many ways to do this right, so this just gives you an idea of what you should do, the details can vary substantially. No example of rock descriptions is provided because you have seen these many times before now! Focus on documenting how the beds are changing laterally because recording lateral variation is a strength of this documentation method. Note that the scale between the three images should remain more or less constant.
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