Module 1: Introduction to JMARS and Jezero Crater Regional Context 	      5 pts total   
What to turn in:
· Completed worksheet (this document)
· Single PowerPoint slide: 
· Exported and modified regional context figure
· Short paragraph in notes discussing your figure and the location of Jezero crater relative to the surrounding geologic provinces

Introduction
Throughout this course we will be utilizing a free program called JMARS which is a Java-based Geographic Information System (GIS) specific for use in planetary science. The program is free to download and use (https://jmars.mars.asu.edu/) and can be used with or without a free user account. In addition, JMARS is available through the remote desktop login through the College of Mines remote virtual resources. You are welcome to use JMARS through either approach. JMARS provides a rapid and straightforward way to access and organize spatial datasets within Mars’ geographic framework and even allows for some amount of data collection and analysis, all features that we will leverage in this course.
Since this program is likely to be a new experience for everyone in the class, this module is meant to get you up and running with navigating/using the program and to step you through to produce a regional context figure that you will use in your final report. This module will cover basic navigation and layer addition//manipulation in order to gain familiarity with the program as a basis for further exploration in subsequent modules. For additional tutorials go to the JMARS website (https://jmars.mars.asu.edu/jmars-tutorials). 

Part 1: Basic Navigation and Tools
1. Start JMARS and either login after creating a free account, or just “Login as Guest”.
2. When JMARS starts you will notice 4 main portions in view:
[image: Macintosh HD:Users:Millyways:Desktop:Screen Shot 2020-05-15 at 2.25.30 PM.png]1. Map Window
2. Panorama View
3. Layer Manager
4. Toolbar

3. JMARS is useful for exploring a number of different planetary bodies of our solar system, but the default is Mars (you can change it by going to ‘Body’ at the top toolbar and selecting whichever you choose). 

4. By default, any added layers display at full opacity in both the Map and Panorama windows. You can toggle those on and off in each window by toggling the ‘M’ and ‘P’ icons in the Layer Manager. Opacity can be adjusted by using the layer’s slider bar.

5. Change the image base map. Click the “Add New Layer” button, then select “Imagery” in the drop-down menu and select the THEMIS Day IR 100m (v13.4) from the Global Mosaics. 

6. Change the ordering of layers by moving the newly added THEMIS map below the Lat/Lon Grid and Nomenclature layers (but above the MOLA Shaded Relief (or just remove the MOLA map by right-clicking on the layer and select ‘delete’).

7. Navigation- Finding landmarks:
a. Go to Gale crater – the landing site of the Curiosity Rover.  To do this, go to the nomenclature layer (which should be added automatically, but otherwise you can add this layer) and click on it to open up the layer settings.  Go to Landmark type: crater and then Landmark: Gale.
b. What is the lat/lon of Gale crater? Note that the map window center lat/lon is shown in the upper left, and the lat/lon of your cursor is shown in the lower left.
c. Zoom in so that the crater fills your window (Hint: if you try a right-click on a feature, a Zoom and Recenter option appears. There is also a Zoom option at the upper right hand corner). The zoom units are pixels/degree. Gale crater is a nearly circular feature with a mound or mountain at the center. What zoom level allows Gale crater to fill your screen? 
d. Select the Measurement Tool in the tool bar and measure the diameter of Gale crater. 
e. Note your results for Gale crater in the table below, then repeat the process for each landmark listed.
	Landmark
	Landmark Type
	Lat/Lon
	Zoom Level
	Diameter, or Length/Width (km)

	Gale Crater
	Crater
	
	
	

	Jezero Crater
	Crater
	
	
	

	Valles Marineris* 
	Vallis
	
	
	

	Olympus Mons**
	Mons
	
	
	

	Hellas Basin***
	Planitia
	
	
	


*for context, the Grand Canyon of Earth is only ~450 km long
**This is a huge shield volcano so make sure to include the flanks, not just the summit caldera complex
***Add the MOLA Colorized Elevation global map (in the Home page of Add New Layer) to really see just how large Hellas is. 



Part 2: Regional Context of Jezero Crater
Now that you know how to navigate in JMARS and how to add new data layers and rearrange them, you’ll now put those skills to use in creating a context figure for your final report. 

1. Make sure you have the THEMIS Day IR 100m (v13.4) mosaic added as your base map (another layer you might consider adding to explore Mars in color is the Viking Color MDIM 2.1 256 ppd layer!)
 
2. Add the current global geologic map of Mars. Click on “Add New Layer”, then select “Search” from the drop-down menu.
a. In the search bar type ‘Tanaka’
b. Select the ‘Geologic Map- USGS #3292’ from the search results. This map can also be found on Canvas in files  Reference Library  Tanaka et al. (2014).  
c. Change the transparency of the layer (to ~50%) with the slider bar

3. Navigate to Jezero crater through the nomenclature tab.

4. Set zoom to 128 ppd. Play around with different zoom levels to explore the area, but 128 will yield the best regional view.

5. Double click on ‘Lat/Lon Grid’ and change lat/lon settings in the Adjustments tab to major spacing of 5 deg, select ‘Refresh View’ then close the lat/lon popup window. Use the pan tool to move the view so Jezero is near center but you can see a full lat/lon grid square.

a. Use the cursor in JMARS to determine the lat/lon of at least 2 grid square intersections by placing your cursor where you want to know position and reading the lat/lon position in the lower left. Make notes for the intersections in the table below; you’ll add these to your figure later on.

	Intersection 
	Latitude
	Longitude

	1
	
	

	2
	
	




6. Add Scale bar by selecting “Add New Layer”, then select the Map Overlays category from the drop-down menu, then select the Map Cartography subcategory, then add scalebar.

7. Add the custom ‘Map_Area’ layer available in the JMARS_Data folder in Canvas. Do this by downloading the ‘Map_Area’ layer from Canvas (set up a JMARS data file folder of your own to keep organized), then in the upper JMARS toolbar select File  Load Layers then navigate to your folder and select the file.

8. Ensure that you have the proper layering so the map elements (scale bar, lat/lon grid, Map_Area) are on top, the semi-transparent geologic map layer in the middle, and the THEMIS map on bottom.

9. To export the current view as a jpeg, select File in the upper left, then select Capture to JPEG.
a. Navigate to your preferred folder, then save the file. 

10. Save your JMARS progress by selecting File  Save Session As. This will save all of the layers you have added in the zoom, lat/lon view that you have now (essentially allowing you to pick up where you leave off).

11. Now open PowerPoint, and add the JPEG.

12. Add text boxes to add labels for each of the map units, referring to Tanaka et al. (2014). (You should have labels for the mNh, mNhm, HNt, eHv, lHt, lHl, and AHi units).

13. Add labels for the major features: Syrtis Major Planum, Isidis Planitia, Nili Fossae, Jezero Crater (you can search for basic info/extent of each feature here: https://planetarynames.wr.usgs.gov/Page/MARS/target note: this website can be a bit glitchy so you might need to copy-paste the address in your web browser). 

14. Add the lat/lon that you noted in step 5 to the map, make sure to have two of each.

15. In the notes section of the slide add a figure caption. Explain what is shown in the view, define the abbreviations for the map units, and cite the source of the geologic data. 

16. In a second paragraph in the notes section, write a short paragraph explaining the regional context for Jezero Crater, including its position near the dichotomy boundary it’s position between Noachian Highland units, Hesperian volcanic units, and Hesperian lowland units, etc. Also be sure to discuss the attributes and significance of Isidis Planitia, Nili Fossae, and Syrtis Major, since these major geographic features form the context for Jezero’s geologic history. Refer to the assigned readings Carr and Head (2010), Bramble et al. (2017), and Tanaka et al. (2014). Remember, this is only day 2 of your jumping in to Mars geology and you will have ample time to edit/add to this description for the final report. This is meant to get you started.


Below is a checklist to help make sure you have all the necessary cartographic and geologic elements in your context figure.

	 
	 
	THEMIS base image, Tanaka et al. (2014) geologic map in middle, map elements (lat/lon, scale bar, Map Area) on top

	 
	 
	Unit labels for the 7 map units

	 
	 
	Labels for Syrtis Major Planum, Isidis Planitia, Nili Fossae, and Jezero crater

	 
	 
	Add lat/lon decimal degree to the grid intersections (2 of each)

	 
	 
	Figure caption

	 
	 
	Jezero crater regional context short paragraph
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