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Brief Description: In this assignment, students use ArcGIS (DEMs plus georeferenced geologic maps) to analyze the influence of bedrock geology on the development and extent of Ancient Egypt.
Context: This exercise is part of an introductory geology course called Geology and Human Events in Africa and the Middle East. The course focuses on the underlying influence of geology and geologic processes on human events.
Prerequisite skills: Students must have basic ArcGIS skills and be able to work with DEMs in ArcMap, create and manipulate hillshades, manipulate layers in ArcGIS, and create map layouts.

Where situated in the course: This exercise takes place about three weeks into the course. 

Concept goals: Students will consolidate concepts related to rock type, rock resistance, faults, floodplain formation and evolution, and correlations between bedrock geology and topography.
Higher order thinking skills goals: Students will independently analyze how bedrock geology contributed to development and extent of Ancient Egypt. The aim is also to have students clearly distinguish between observations and interpretations/explanations.
Other skills goals: Students will practice GIS skills learned in previous assignments.
Description: In this exercise, students use DEMS of the Nile valley plus georeferenced geologic maps to make observations first about the changes in floodplain width from Khartoum northward to the Mediterranean and then about correlations between floodplain width and bedrock geology. They write an analysis paragraph offering an explanation for their observations about the correlations they observed and summarizing what they have concluded about the influence of bedrock geology on the development of Ancient Egypt. They each create an ArcMap to illustrate their observations and interpretations. 

What they discover is that portions of the Nile River channel are wide and navigable, with wide, fertile floodplains, and other portions are narrow with cataracts and narrow floodplains. The regions with wide floodplains are underlain by easily eroded young sedimentary rocks, whereas the cataract regions are underlain by igneous and metamorphic crystalline basement. Ancient Egypt stretched from Aswan to the Mediterranean largely because, from Aswan north, the Nile flows through young sedimentary rock. At and south of Aswan, six stretches of cataracts provided a natural challenge to navigation and unification of a civilization.
Evaluation: Students will be evaluated on the basis of the quality of their analyse of how bedrock geology contributed to development and extent of Ancient Egypt, on the quality of their exported ArcMaps, and on how well their ArcMaps illustrate the points made in their explanatory paragraphs.

Name                                           
The Nile River Channel and Floodplain

Part I due Friday, Sept. 16

Part II due Monday, Sept. 19

Exploring the Nile

In the Nile folder in our course data folder, you'll find several files of data for the Nile in the Sudan and Egypt: 

· a DEM from Shuttle Radar Topography Data

· two geologic maps (one for the northern part of the DEM and one for the southern part of the DEM). (On pages 4 and 5 of this handout, you’ll find a key to the geologic map, and you’ll find a general map of the Nile Valley on page 6.)

· a couple of shape files showing locations of cities and the cataracts on the Nile. Remember that cataracts are stretches of a river with waterfalls and rapids.

Some hints and reminders

Remember to check "Save relative path names" before saving your file. Go to File, Map Properties, Data Source Options, and click "Save relative path names" before saving your file.

If you are having trouble with Spatial Analyst and are faced with a grayed-out pull-out menu, you probably forgot to go to Tools/Extensions/ to turn on Spatial Analyst. You may also need to go to View/Toolbars and bring up the Spatial Analyst toolbar.

Please note that the geologic map files do not register perfectly in ArcMap with the SRTM data. You'll need to interpret the positions of rivers, faults, and unit boundaries on the geologic map a bit loosely when you compare them to what you can see with the DEM data.

Using the geo map keys on pages 5 and 6: 

· To determine what your geologic map units are, be sure to make your geo map layer opaque (0% transparency) before trying to compare colors with the map key. If you are seeing a color-ramp in your DEM through a partially-transparent geo map, the colors won't look like the ones in the key, and you'll have a hard time determining what's what.

· Red crosses superimposed on a colored background signify intrusive Precambrian granites, and the background color and letter tells you the specific age. You may find other pattern overprints as well, and you can interpret them using the part of the key labeled "Precambrian Intrusive & Extrusive Igneous Rocks".

· What to do about "Q" units (pale yellow along parts of the Nile): *****Important!!***** The units on the map labeled "Q" are Quaternary surface sediments (like the little sand pit that we stopped at on the field trip near the bend in the Otter River). Along portions of the Nile, the map shows the river flowing through a map unit labeled with a Q, which is Nile River alluvial sediments. Remember that this is not bedrock. It is a thin veneer of river sediments on top of bedrock. When you make your interpretations about bedrock, look at the bedrock immediately adjacent to the Quaternary alluvium and assume that this same bedrock underlies the alluvium. Make your interpretations based on the character of the inferred bedrock beneath the Q alluvium, not on the Quaternary alluvium itself.

Part I: Correlation between Nile River features and bedrock geology

Use ArcMap to explore the Nile Valley and its bedrock geology using the DEMs, tifs, and shape files in the Nile folder.

· Hint!! A color ramp of the DEM plus a semi-transparent hill shade (with Z=4) is very helpful for comparing with the bedrock geology….And you really need to zoom in. You won't see much detail until you zoom in a lot. If the river floodplain does not fill a large part of the screen, you aren’t looking closely enough. And you'll find that a hillshade with Z=1 or 2 isn't enough exaggeration to see what we need to see.

· Remember also that you know how to label point shape files and changes those labels, if you want.
Come prepared to class on Friday with answers to the following, being sure to keep track of specific location information. Be sure that you have saved all of your ArcMap work so that you can access it on Friday. Ditto for your Adirondack map from last class.

· What observations can you make about the width of the Nile floodplain between Khartoum to Cairo and the locations of cataracts relative to places where the floodplain is wide and where it is narrow? Be sure to zoom in a lot so that you can actually see the Nile channel and floodplain.

· What observations can you make about the correlation between features in the topography (width of floodplain, location of cataracts, narrow steep river valley) and features in the bedrock geology (bedrock type and other features such as faults)? You should focus primarily on the area along the Nile River itself. Use the attached map key to tell you what kinds of rocks each symbol refers to. How closely did this match your predictions from the previous homework?

*****Important!! Remember that the units on the map labeled "Q" are Quaternary surface sediments. Along portions of the Nile, the map shows the river flowing through a map unit labeled with a Q, which is Nile River alluvial sediments. Remember that this is not bedrock. It is a thin veneer of river sediments on top of bedrock. When you make your interpretations about bedrock, look at the bedrock immediately adjacent to the Quaternary alluvium and assume that this same bedrock underlies the alluvium. Make your interpretations based on the character of the inferred bedrock beneath the Q alluvium, not on the Quaternary alluvium itself.*****

· What explanation can you offer that accounts for the correlations you've observed? Note: this part of Africa lies within a plate and is not part of an active tectonic zone.

.

Part II: Correlating bedrock geology and Ancient Egyptian history
Create a  beeyooteeful (and informative!) ArcMap layout that has all of your observations and interpretations for the Nile River assignment that was due on Friday. Here are some suggestions:

· Be sure to do your map at 11X17 size.
· Be sure to export your map and save it in your own folder.
· Save Often. It's easy to goof and not be able to get back to where you were. If you've saved, you can always close the file and open it to where you were before.
· Do the text callout boxes last, after you've done the complete layout.

Ancient Egypt

Let's take it one step farther. What influence did bedrock geology have on the history of Ancient Egypt? Here is some historical information:

· Ancient Egyptian civilization initially developed from Aswan to the Delta. The Aswan area was known as “Upper” Egypt, for its upstream (and more southerly) position along the Nile. Lower Egypt lay downstream in the north and encompassed the Delta region.

· In 3050 BC, Upper and Lower Egypt were united into one kingdom that stretched over 1000 km along the Nile from Aswan in the south to the Delta in the north. That’s the distance from here to Chicago! Ancient Egypt did not extend south into Nubia (what is now the Sudan) for nearly 1000 years after unification. 

· In Ancient Egypt, subsistance agriculture (each person growing what he/she needs) had been replaced by excess agriculture (a smaller number of people growing enough food for a larger number of people, freeing people up for other kinds of jobs needed in a complex civilization). The wide and fertile Nile River floodplain played a key role in this transition.

· A kingdom as large as Ancient Egypt required good transportation routes. The Nile, which is wide and flat with no rapids, cataracts, or waterfalls along the 1000-km stretch between Aswan and the Delta, provided an easy transportation route.

The Question
Evaluate the observations you have made about topography and bedrock geology in light of the information above. Write a paragraph analyzing how bedrock geology contributed to development and extent of Ancient Egypt. One way to think about this is to ask yourself what would have been different, and in what ways, if the bedrock geology had been different.

Be specific, and cite evidence from your maps to support your evaluation. 
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