Field Project
1. Stratigraphic sections.  Draw a full-scale stratigraphic section based on your notes. You will need to make a second generalized stratigraphic section 5-6 inches tall (with larger scale). [Later you will plot your interpretation of relative sea level next to this column. We will talk more about this later]

2. Make rose diagrams for each facies and for each structure type. Group your data within the appropriate 30-degree quadrants and darken within the quadrant to the ring that corresponds to the number of data points in the quadrant (one ring per data point unless they do not all fit, in which case you must change the scale, e.g., one ring = 2 data points).   [Do not lump all data from every facies together. The paleocurrent data only applies to the facies from which it was measured.]

3.   Write facies descriptions for the stratigraphic section. The facies descriptions should be written out in complete sentences and should describe all of the important aspects of the facies:  bed thickness(es), color, grain size(s), sedimentary structures, etceteras. The facies interpretations should be summaries, they are not detailed description of everything you saw in every unit, or of stratigraphic trends between facies — this is left for later. Finally, write in present tense, except when talking about past events. Facies vs. Outcrop description. These should be kept separate conceptually and on paper. If you want to refer to particular "units" of Facies X, then you may do so, but do not describe every one! These references can be made by giving the location in the section as follows: "...One unit of this facies (112.5-115m) contained...". If important trends are seen within units of a particular facies they may be pointed out at the end of the description: e.g., "...several units of Facies X show an upwards-fining trend..." Bed geometries: lenticular, tabular, pinch-and-swell, or flat on top with irregular bases, or flat bases and irregular tops.


Example of Facies Description: Facies 1.  This facies consists of red, thickly to very thickly bedded, boulder conglomerate and minor, medium-bedded, dark green shale. Conglomerate bed thicknesses range from 85 cm to 2.5 m, and average 1.5 m. Bed geometries are almost exclusively lenticular with concave-up erosional lower surfaces. Internal sedimentary structures include normal grading, small-scale trough cross-bedding and parallel lamination.  Parting lineation is prominent on bedding surfaces and their orientations are given in Fig. X. Shale beds make up <10% of the facies and beds range from 10 to 25 cm thick.  

4. You must write a short process interpretation for each facies. This is a discussion of the processes of deposition, not a description of the specific environment of deposition. Many environments can have similar depositional processes.


Example of Process Interpretation:  Curved lower surfaces that truncate underlying beds indicate strong erosive currents. Cm-scale cross bedding resulted from migration of ripples. Red coloration indicates oxidizing diagenetic conditions.  Normal grading formed as a result of.... . Parting lineation was formed by....  . etc. These are not paleoenvironmental interpretations!!, just process interpretations.

5.  Paleoenvironmental interpretations.  Based on the facies distributions, facies descriptions, process interpretations, stratigraphic sections, etc. you will interpret ancient depositional environments for each facies, and reconstruct the geologic history of the sequence you studied. Begin by interpreting the facies. Then interpret the depositional history of the region based on the facies interpretations and the stratigraphic changes, i.e., stratigraphic patterns such as the sequence of facies in the section. Paleoenvironmental interpretations are written to illustrate the reasoning for picking a particular environment. This is more important than the environment you decide on. Additionally, it is completely reasonable to discuss several different potential environments and discuss the merits of each. Do not use geologic literature sources like the Roadside Guide or other guidebooks; I will consider this an honor code violation. Besides, the project will be judged on the strength of your arguments as deduced from the specifics of the outcrop you studied; simply stating a particular conclusion will be of no help, even if you are correct.

6.  Generalized Stratigraphic section and Sea Level Curve:This is a generalized stratigraphic section 5-9 inches tall beside which you will plot your interpretation of proximity or distality relative to some datum, in this case sea level. In other words, for marine deposits, the curve would show changes in relative sea level with height in the section, assuming that part of the succession was deposited in the sea. The lower scale will help illustrate the relative depth changes (i.e., "shallower" — to left; "deeper"— to right) and if part (or even if most) of your section was deposited above sea level, then your scale should indicate subaerial conditions at the other extreme.

7.  Consultation Meeting. Each group will meet with me for 30-minute sessions. I will be acting like a paid consultant (without the pay) and will help guide your thinking (without giving you answers!). Your group will have discussed possible interpretations for the facies. Be prepared to discuss your interpretations.

Additional notes:  

Drafting.  In the past, some projects have suffered from sloppy drafting including un-erased pencil lines. The level of neatness must be high. A separate grade for presentation will be given. 

Drafting in black ink can be done on drafting paper that I will supply. Draft on the side opposite to that which has the blue lines and you can photocopy the diagrams and the blue lines will not show up (put white paper on top of the drafting paper on the photocopier before closing lid). If your scale is particularly large, remember that you can photocopy-reduce your columns later, as long as they are not too detailed so that they come out looking like black blobs.  Do not be excessive with the drafting paper; it is expensive. You can draft your sections on the paper in pencil and then draft on a second sheet by superimposing the two on a light table. If you make mistakes in pencil erase and re-use the paper: do not scrap!

Paleocurrent diagrams.  These must be labeled and referred to in the facies descriptions.  The reader must know what it is you measured!!  Some features indicate one direction (e.g., dip of cross-beds) others are non-directional (e.g., parting lineation, grooves, etc.) so that the direction you measure may be the paleocurrent, or it could be 180 opposite. These type of data must be plotted separately, and for every reading a data point must be plotted in opposite quadrants 180 degrees apart!  You might present a number of rose diagrams for different structures (properly labeled) in photocopy-reduced form on one or two pages.

Symbols and Legend.  Be innovative and show both lithology and internal structures (for example, a lithology symbol may not allow you to demonstrate crossbedding, so you may need to modify the symbol to allow you to show such structure, or leave it off and allow the reader to use the scale on the bottom to determine lithology).  You may also want to include symbols next to your stratigraphic section to illustrate certain features (e.g., mudcracks, fossils, etc). This is a common practice, but requires that you include a Legend for these symbols. Examples of stratigraphic sections from the literature or previous classes will be left in the room for guidance. Other books and journal articles (e.g., Journal of Sedimentary Research) from the back of the room or reading room are also helpful.

All written material must be typed.  This will take a long time so do not procrastinate!! The project is due Friday at 3:00.

