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	Description

											      Vesta is a unique, intermediate class of rocky body in the Solar System, between terrestrial planets and small asteroids, because of its size (average radius of ∼263 km) and differentiation, with a crust, mantle and core. Vesta’s low surface gravity…


      Vesta is a unique, intermediate class of rocky body in the Solar System, between terrestrial planets and small asteroids, because of its size (average radius of ∼263 km) and differentiation, with a crust, mantle and core. Vesta’s low surface gravity (0.25 m/s2) has led to the continual absence of a protective atmosphere and consequently impact cratering and impact-related processes are prevalent. Previous work has shown that the formation of the Rheasilvia impact basin induced the equatorial Divalia Fossae, whereas the formation of the Veneneia impact basin induced the northern Saturnalia Fossae. Expanding upon this earlier work, we conducted photogeologic mapping of the Saturnalia Fossae, adjacent structures and geomorphic units in two of Vesta’s northern quadrangles: Caparronia and Domitia. Our work indicates that impact processes created and/or modified all mapped structures and geomorphic units. The mapped units, ordered from oldest to youngest age based mainly on cross-cutting relationships, are: (1) Vestalia Terra unit, (2) cratered highlands unit, (3) Saturnalia Fossae trough unit, (4) Saturnalia Fossae cratered unit, (5) undifferentiated ejecta unit, (6) dark lobate unit, (7) dark crater ray unit and (8) lobate crater unit. The Saturnalia Fossae consist of five separate structures: Saturnalia Fossa A is the largest (maximum width of ∼43 km) and is interpreted as a graben, whereas Saturnalia Fossa B-E are smaller (maximum width of ∼15 km) and are interpreted as half grabens formed by synthetic faults. Smaller, second-order structures (maximum width of <1 km) are distinguished from the Saturnalia Fossae, a first-order structure, by the use of the general descriptive term ‘adjacent structures’, which encompasses minor ridges, grooves and crater chains. For classification purposes, the general descriptive term ‘minor ridges’ characterizes ridges that are not part of the Saturnalia Fossae and are an order of magnitude smaller (maximum width of <1 km vs. maximum width of ∼43 km). Shear deformation resulting from the large-scale (diameter of <100 km) Rheasilvia impact is proposed to form minor ridges (∼2 km to ∼25 km in length), which are interpreted as the surface expression of thrust faults, as well as grooves (∼3 km to ∼25 km in length) and pit crater chains (∼1 km to ∼25 km in length), which are interpreted as the surface expression of extension fractures and/or dilational normal faults. Secondary crater material, ejected from small-scale and medium-scale impacts (diameters of <100 km), are interpreted to form ejecta ray systems of grooves and crater chains by bouncing and scouring across the surface. Furthermore, seismic shaking, also resulting from small-scale and medium-scale impacts, is interpreted to form minor ridges because seismic shaking induces flow of regolith, which subsequently accumulates as minor ridges that are roughly parallel to the regional slope. In this work we expand upon the link between impact processes and structural features on Vesta by presenting findings of a photogeologic, structural mapping study which highlights how impact cratering and impact-related processes are expressed on this unique, intermediate Solar System body.


      
        (more)      
			




        
          
            
  
    Copyright Statement

              		

	
	    		

		          
    	







                      

          

        

                  
  
    
      
      	Downloads

	pdf (0 B)

    

  



                
          






        

      

    

    
      Details

        
  
    Title

          	  Geomorphology and Structural Geology of Saturnalia Fossae and Adjacent Structures in the Northern Hemisphere of Vesta


      



                    
          Contributors

          
      	Scully, Jennifer E. C. (Author)
	Yin, A. (Author)
	Russell, C. T. (Author)
	Buczkowski, D. L. (Author)
	Williams, David (Author)
	Blewett, D. T. (Author)
	Ruesch, O. (Author)
	Hiesinger, H. (Author)
	Le Corre, L. (Author)
	Mercer, Cameron (Author)
	Yingst, R. A. (Author)
	Garry, W. B. (Author)
	Jaumann, R. (Author)
	Roatsch, T. (Author)
	Preusker, F. (Author)
	Gaskell, R.W. (Author)
	Schroder, S.E. (Author)
	Ammannito, E. (Author)
	Pieters, C. M. (Author)
	Raymond, C. A. (Author)
	DREAM 9 AML-OPC Consortium (Contributor)


  

        

            
  
    
      Date Created
      
        
          i
        
        
          The date the item was original created (prior to any relationship with the ASU Digital Repositories.)
        

      

    

          
              2014-01-29

              

      



                        
  
    Resource Type

              	Text






      
  
    
        Collections this item is in
  ASU Scholarship Showcase


  

                          
  
    Identifier

          	  
                  Digital object identifier: 10.1016/j.icarus.2014.01.013
            


	  
                  
  
    Identifier Type

              International standard serial number

          


  
    Identifier Value

              0019-1035

          


            




      




                    
  
    Note

          	  
          
            NOTICE: this is the author's version of a work that was accepted for publication in ICARUS. Changes may have been made to this work since it was submitted for publication. A definitive version was subsequently published in ICARUS, Volume 244, December 2014, Pages 23-40, http://dx.doi.org/10.1016/j.icarus.2014.01.013, opens in a new window.

      
      




      




            

      
        
          
            View full metadata
          
        

      

    

          
        Citation and reuse

        
Cite this item

  
        This is a suggested citation. Consult the appropriate style guide for specific citation guidelines.

    Jennifer E.C. Scully, A. Yin, C.T. Russell, D.L. Buczkowski, D.A. Williams, D.T. Blewett, O. Ruesch, H. Hiesinger, L. Le Corre, C. Mercer, R.A. Yingst, W.B. Garry, R. Jaumann, T. Roatsch, F. Preusker, R.W. Gaskell, S.E. Schröder, E. Ammannito, C.M. Pieters, C.A. Raymond, the Dawn Science Team, Geomorphology and structural geology of Saturnalia Fossae and adjacent structures in the northern hemisphere of Vesta, Icarus, Volume 244, December 2014, Pages 23-40, http://dx.doi.org/10.1016/j.icarus.2014.01.013.


    Copy citation
  


        
      

        
      Machine-readable links

      	OAI Dublin Core
	MODS XML


    




    

  



								
							
															
								
									
																			Quick actions
																		

									
								

								
									
										      
  
    
      
      
    

  


  
      About this item

    
      
      Overview Copy permalink

    

  


  
      Explore this item

    
      
      Explore Document
    

  


  
      Share this content

    
      
      

    	
        
          
        
      
	
        
          
        
      
	
        
          
        
      
	
        
          
        
      






    

  


  
    
      
      
       Feedback
      

    

  



									
								

								

																				

					

							

						
																				
							  
    
  
    
      
      
      
        

          
            
          


          
            
              
              
              
              
            
          


        

      

    

      
        
          

            
              
                
                  KEEP
                

                
                  Contact Us
                

              

            


            
              
                
                  
                    Repository Services
                      
                    
                  
                

                
                  Home
                  KEEP
                  PRISM
                  ASU Research Data Repository
                

              

            


            
              
                
                  
                    Resources
                      
                    
                  
                

                
                  Terms of Deposit
                  Sharing Materials: ASU Digital Repository Guide
                  Open Access at ASU
                

              

            


          

        

      
    

      
        
          
            The ASU Library acknowledges the twenty-three Native Nations that have inhabited this land for centuries. Arizona State University's four campuses are located in the Salt River Valley on ancestral territories of Indigenous peoples, including the Akimel O’odham (Pima) and Pee Posh (Maricopa) Indian Communities, whose care and keeping of these lands allows us to be here today. ASU Library acknowledges the sovereignty of these nations and seeks to foster an environment of success and possibility for Native American students and patrons. We are advocates for the incorporation of Indigenous knowledge systems and research methodologies within contemporary library practice. ASU Library welcomes members of the Akimel O’odham and Pee Posh, and all Native nations to the Library.

          

        

      

    

    

  


  
    
      
      
  
    
      
        
          
            Maps and Locations
            Jobs
            Directory
            Contact ASU
            My ASU
          
          
            
          
        

      

    

  





  
    
      
        
          Copyright and Trademark
          Accessibility
          Privacy
          Terms of Use
          Emergency
        
      

    

  




    

  


  

						

												
		

	


  


    
    






  


