Isle Au Haut Geology Map – GEO s39
Geology of the Maine Coast by Sea Kayak

This week you will be making a group bedrock geologic map (i.e. one map for each mapping group) of the Eastern Head of Isle Au Haut. 
The finished product consists of:

1) a map with complete legend
2) a cross section
3) one stereonet (done in Windows) showing the planar (strike and dip) contacts between the gabbros and diorites as well as the linear (trend and plunge) pipes of diorite through gabbro

4) a representative suite of rock samples. 
Everything is due on Wednesday May 20th at 4:00 pm.

We will again make the base map, plot the contacts, strike and dips, and trends and plunges in ArcMap. Once done, we will then print out a copy on 11x17 (Tabloid) size paper and draw in the contacts by hand, make a legend with detailed rock descriptions, and construct a cross section. 
Your map must have the following key ingredients: 

1) The map with hand colored or patterned rock polygons with symbol abbreviations (e.g. Sg for Silurian gabbro), solid and dashed contacts that show the level of certainty in their location, strike/dip symbols for the contacts you mapped, trend and plunge symbols for the pipes you measured, all on an ortho photo base map. Our map scale will be 1:4,500.  
2) The legend which includes rock names with descriptions, including color (fresh and weathered), texture and grain size, mineralogy (in decreasing order of abundance), special properties (e.g. magnetic, etc.), and nature of the boundaries with adjacent rock types, arranged in order of age with youngest at the top and oldest at the bottom of the legend, and brief explanation of the symbols used including strike/dip, trend/plunge symbols and contact line types used on the map. You may neatly hand print the legend on your map or word process it and attach as a separate paper. 
When describing minerals, only list the ones you saw in the field, not those you read about in the papers/pdf’s. Use basic mineral group names such as pyroxene rather than augite or pigeonite (types of pyroxene that require a chemical analysis to determine). Here’s a list of minerals that should help: quartz, plagioclase, alkalai feldspar, olivine, pyroxene, amphibole, epidote, magnetite, biotite, and graphite.
3 North arrow with magnetic declination (17 degrees west for Maine), bar scale, and ratio scale. Add these in ArcMap before you print it out.
4) The title of the map, the name of the author, date, and institution affiliation. Do this either in ArcMap before printing, or after by hand using a neat penmanship.
5) A cross section from the eastern shoreline near Eastern Ear (Where you all saw the porpoises) to the western shore of Head Harbor (where the granite is), take your cross section right through the gravel beach where the kids ferried Dan R out by kayak. Use the contour lines from the map in Arc to construct a topographic profile (paper strip it). Use the paper strip method to transfer the dip information from your map. Show schematically on your cross section, the pillows and pipes at the contacts between gabbro and diorite. Also show using schematic, representative cross cutting relationships, the age relations between the gabbro, diorite, scattered basalts, aplites, and granites. Make sure the line of cross section is labeled on our map by a line with the symbols A-A’.
6) A Q-A-P diagram showing the igneous rocks as they would plot based on your estimates in the field of the percentages of quartz, plagioclase and alkalai feldspar. Simply trace the triangle and rock fields out of your notebook on to the mylar and then plot the data. 
Making the Map
Open ArcCatalog  

Copy (Do not move or drag!!!) into personal folder, the “IsleAuHautMap” folder from the Netapp\imagingcenter\home\classes\GEOs39\classdata folder. 
Download the GPS waypoints from the Garmin Etrex units. Connect the GPS unit to the computer with the cable and turn it on. Open DNR Garmin from the Windows start menu and Download Waypoints. Save as, File- Be sure it is saved as an Unprojected shapefile to C:\Workspace (can be anywhere on the c: drive). Name the shapefile something clever that identifies it as your group e.g. “SDandTP” (for strike and dip, trend and plunge, a point file). 
In ArcCatalog, copy the “SDandTP” file to your Netapp\imagingcenter\home\classes\GEOs39 personal folder. Select the “SDandTP” file and switch the view to Table. Now add four more fields/columns to the “SDandTP” layer using the options button. Name the fields “strike”, “dip”, “trend”, and “plunge” allowing all to be long integer. 

Open ArcMap and browse for an existing map, navigate to your folder on Netapp and open “IsleAuHautMap”.
Add the “SDandTP” GPS layer to your map, it will be projected on the fly. You may have to click OK to an error message about projections, 
Open the Editor toolbar under the view toolbars menu, Turn on the Editor and start editing in “SDandTP” and if you have extra or missing points, delete or add those. Open the table of attributes by right clicking the file name and then select each point and enter the strike and dip and trend and plunge values you recorded in the field (if dips are westerly strikes fall between 180-359, if dips are easterly strikes fall between  0-179). Nearly all of the dips on Isle Au Haut are westerly so strike values should be mostly be between 180 and 359. Stop editing. Save edits.
Strike and dip symbols:

Right click the “SDandTP” and open the Selection>Select By Attributes option. Enter the expression "strike" > 0  and click apply. Right click the layer in the display menu and then select the Selection>Create Layer From Selected Features option. You’ve now created a new layer with just the strike and dip data of importance in it. Right click the new layer and open the “properties”. Select “symbology” and using the symbol selector get the symbol for “Inclined bedding – Showing strike and direction of dip” from the Geology24k library. Select Categories>Unique Values and using “Strike” as the Value Field, select the Advanced>Rotation option. In the Rotation menu select in the drop down menu the “strike” field to rotate the points by and click on the Geographic Rotation style and click OK.  Change the size and/or color of the symbol here also. Right click the layer again and open the “properties” window. Select “label” and using “dip” as the label field, plot the dip value in degrees next to each strike and dip symbol on the map. Change the font size and/or color of the dip value number here also. 
Trend and plunge symbols:

Right click the original  “SDandTP” layer and open the Selection>Select By Attributes option. Enter the expression "plunge" > 0  and click apply. Right click the layer in the display menu and then select the Selection>Create Layer From Selected Features option. You’ve now created a new layer with just the trend and plunge data of importance in it. Right click the new layer and open the “properties”. Select “symbology” and using the symbol selector get the symbol for “Lineation – Showing bearing and plunge” from the Geology24k library. Select Categories>Unique Values and using “Trend” as the Value Field, select the Advanced>Rotation option. In the Rotation menu select in the drop down menu the “Trend” field to rotate the points by and click on the Geographic Rotation style and click OK.  Change the size and/or color of the symbol here also. Right click the layer and open the “properties” window. Select “label” and using “plunge” as the label field, plot the plunge value in degrees next to each lineation symbol on the map. Change the font size and/or color of the plunge value number here also.

Save the map.

Switch to Layout mode in ArcMap make sure your display shows the air photo base map, the labeled strike and dip and trend and plunge symbols, and a map scale of 1:4,500 Add a scale bar, ratio scale and N arrow. Print this out as a Tabloid size map in color. You are now done with the map construction in ArcMap and will finish the map by hand in Carnegie.
