Module 2a: Jezero Crater Map- Map Units 	    				    10 pts total
What to turn:
· This Completed worksheet (this document, saved as YOURNAME_Module2a.docx)
· A table of Map unit descriptions (excel file, saved as YOURNAME_UnitDescriptions.xls)

Goals: 
· Select/load base imagery used for the mapping project
· Continue exploration of Jezero crater
· Establish and describe map units
· Start map unit description table


Part 1: Setting up data sets, creating custom shape files
In this part of the module, you’ll be selecting the imagery layers that you’ll use for photogeologic mapping of Jezero crater, and creating custom shape files for tracing map unit contacts. For this project, you will primarily use the following image base maps from the THEMIS instrument (Thermal Emission Imaging System, aboard Mars Odyssey) that captures visible and infrared reflections, and the CTX instrument (Context Camera, aboard Mars Reconnaissance Orbiter) which images the Martian surface in visible light:

1. THEMIS Day IR 100m Global Mosaic v13.4 – Day IR (infrared) indicates surface morphology
2. THEMIS Night IR 100m Global Mosaic v14.0 – Night IR (infrared) indicates thermal inertia, and typically brighter materials means less cooling, possibly indicating coarser-grained materials, indurated surfaces or bedrock (see ‘Data’ section in Tanaka et al., 2014)
3. Jezero Mosaic (USGS) – CTX mosaic of the Jezero region

As you learned from reading Hauber et al. (2019), the image base map that you use for photogeologic planetary surface mapping is determined by the scale of investigation, base map resolution (spatial as well as spectral), and base map extent. Typically, the highest resolution base map available should be used, but desired spectral resolution, map extent, and map region of interest/scale should also be considered. Each of the three data sets listed above is useful for our purposes in determining the geologic history of Jezero crater. 

Why do you think we’re using these three data sets in conjunction, even though spatial and spectral resolution varies between them? Why not just the CTX map?





1. Now, open JMARS and add each of the image base maps listed above. You can find each of the THEMIS maps through the ImageryGlobal Mosaics category, and the CTX mosaic can be found in the InstrumentCTXMosaic category. Remember, you can toggle layer display on and off by clicking the M icon in the layer manager window. 

2. Navigate to Jezero crater (via the Nomenclature layer or by using the pan tool) and zoom in until Jezero crater fills the main view window.

3. Toggle between the THEMIS base maps and the CTX base map.

On a separate piece of paper make 2 sketches (by hand) of Jezero crater, and try to be as accurate as possible; make the first sketch of the CTX base map, and make the second of the THEMIS Night base map. Label the main features that you see. Take a photo of your sketches (or scan) and paste in the space below:



















What are some specific differences or similarities that you can observe between the different image base map layers?








4. Now add 3 different custom shape file layers. This is the means by which you will trace contacts between map units and produce your geologic map. Do this by selecting Add New Layer  Home  Other. 
a. Rename the first “Contacts- Certain”
b. Rename the second “Contacts- Approximate”
c. Rename the second “Contacts- Inferred”
Keeping the three discrete shape files for the varying levels of certainty in contact position will allow you 1) control over the appearance of you map, and 2) to preserve the attributes of the contact even in the digital format. Keep these layers towards the top of the layer order to keep them visible regardless of which base map is active.

5. Save your JMARS session (FileSave Session As) before moving on to part 2.




Part 2: Jezero Crater Map Units
Now that you’ve loaded the needed imagery and setup the data layers, it’s time to get mapping! We will begin by visiting type localities for each map unit and collecting generalized observations for each (detailed enough to guide your mapping and differentiate between units). Your goal is to become familiar with the map units present in the map area in order to differentiate between units as you trace out contacts between them (in the next module). 

1. Download the Map_Area, Cross_Section_Line, and Map_Unit_Type_Localities layers from the JMARS_Data folder on Canvas, then load them into your project. 

2. Navigate to the point ‘DF’ in the Map_Unit_Type_Localities. Do this by either using the pan tool or by opening the Type Localities layer and right-clicking on the point of interest and selecting ‘center of feature’. Alternatively, you can navigate to the appropriate spot by using the lon/lat for each point on the type localities pdf files in the Module 2 folder.

You should now be looking at a portion of the ‘Dark-Toned Floor unit’, one of several units that fill the crater floor. This unit is one of the simpler units in Jezero, and offers a great deal of information (morphological, compositional, Chronological) so we will revisit this unit throughout this project to fill in the geological story.

3. Describe the DF unit in the space below, nothing things like surface brightness (remember to use the visible and thermal data sets), morphology, texture, topography, characteristics at margins vs interior, nature of the margins, etc. Be descriptive and objective as possible (refer to Mest & Crown (2014) in the course reference library for an excellent example of map unit descriptions). 

	Unit
	Description

	DF (Dark-Toned Floor)
	








4. Now repeat the process for each of the units within the map area (note this list is in alphabetical order, not stratigraphic order):

Bal- Altered basement
Bdm- Dusty massive basement
C- Impact crater, rim, floor, and debris apron (for craters <10 km)
Crw- Crater rim & wall (for craters >10 km)
DF- Dark toned floor
LTF- Light toned floor
MT- Mottled terrain
NF- Northern fan
SC- Surficial Cover
VN- Valley networks
WF- Western fan

Again, be as thorough and descriptive as possible, and make sure to pan around the immediate area surrounding the type locality, as there is variability within most of these map units. Your goal is to have complete descriptions so as to be able to differentiate between units as you trace out contacts between them. This will be a very iterative process; as you trace contacts you might notice new details in units that will help you to differentiate between units moving forward, or cause you to edit previously set contacts.  

5. Create a table in excel to organize your observations for each unit (your major deliverable for this module).

6. Save your JMARS session (FileSave Session As)
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