

  

   
  
  
    

    

     
       
       
      
      
      
      
     

  
     

  
     

  
     

  
        

    home page

    New Mexico Bureau of Geology & Mineral Resources

    

    
      
        
          
          
          
          
        

      
       
       
      
      	
  About Us (skip)
  	Mission
      	Boards & commissions
	Geo-education
	Laboratories
	Libraries
	Mapping
          	Aquifer Mapping
	Geologic Mapping
	Resource Mapping


        
	Mineral Museum 
	Publishing
	Research


    
	 Staff
      	Alphabetical listing
	Functional listing
	Adjunct
	Emeriti


    
	Facilities & Services
      	Offices
          	Main office
	Albuquerque office


        
	Mineral Museum
	Archives & Collections
          	Geologic Information Center
	NM Library of Subsurface Data


        
	Laboratories
	Services


    
	News, Events, & Jobs
      	Bureau of Geology News
	Upcoming Meetings & Events 
	Announcements 
	Jobs


    
	 Site Overview
      	Accessibility
	Terms of Use
	Privacy Policy
	Notice of Right to Inspect Public Records
	Mailing List
          	Opt-out


        
	Search Help
	Site Map


    
	
    Search
    	Full-text Search
      
	Publications
	Maps
        	Geologic Maps
	Topographic Maps


      
	Data Repository
	Geologic Bibliography of NM
	Photograph & Document Archive
	Image Galleries 
        	Image of the Day
	Banner Images
	Enchanted Landscapes


      


    


  
	
  Maps & Publications (skip)
  	Overview
      	About Our Publishing Program
          	Author information
	Copyright
	Permissions


        
	Ordering
          	Contact Us
	Discounts
	Returns/Exchanges
	Shipping
	Privacy


        
	Bookstore 


    
	
    Maps
    	Recent Maps
      
	Map Search
	View Interactive Maps 
	Geologic Maps
        	Find a Geologic Map
	What is a Geologic Map?
	Types of Geologic Maps 
	Statewide Geologic Maps
            	1:500,000 scale
	1:1,000,000 scale


          
	GM-Series
	OF-GM Series
	USGS Geologic Maps
	Hydrologic Sheets
	Geologic Quadrangles


      
	Topographic Maps
	Resource Maps
	Petroleum Exploration Maps
	Mapping Programs
        	Aquifer Mapping
	Geologic Mapping
	Resource Mapping


      


    
	 Popular
      	Featured Products
	Books
	Field Guides
          	Decision Makers Guides
	Mines, Minerals, & Gold
	Parks, Monuments, & Public Lands
              	Northern NM
	Southern NM


            
	River Guides
              	Rio Chama
	Rio Grande


            
	Rockhounding
	Scenic Trips
	Train Guides
	Free Guides
	Other Publishers


        
	Free Stuff
	Fun Stuff
          	Bandanas
	Clothing & Accessories
	Jewelry
	Mugs
	Ornaments
	Puzzles


        
	Mines, Minerals, & Gold
	Periodicals
          	Earth Matters 
	Lite Geology 


        
	Posters, Cards, & Calendars


    
	Technical
      	Atlases & Charts
	Databases
	Data Repository
	Field Guides
	Monographs
          	Bulletins
              	Recent
	Listed by Number


            
	Circulars
              	Recent
	Listed by Number


            
	Memoirs
              	Recent
	Listed by Number


            


        
	Natural Resources
          	Energy
	Minerals
	Water
              	Groundwater Reports
	Hydrologic Reports
	Hydrologic Sheets


            


        
	New Mexico Geology (Journal)
          	About NMG
	Current Issue 
	Back Issues
	Subscribe


        
	Open-file Reports
          	Overview
	Recent
	Argon Reports
	Geologic Maps


        
	Other Publishers
          	NMGS
              	NMGS Complete Sets
	Fall-Field-Conference Guidebooks
	Special Publications
	NM Geologic Highway Map


            
	USGS


        


    
	 Periodicals
      	New Mexico Geology
          	Current Issue 
	Back Issues
	About NMG
	Subscribe


        
	Earth Matters
          	Current Issue 
	Back Issues
	About Earth Matters
	Subscribe


        
	Lite Geology
          	Current Issue 
	Back Issues
	About Lite Geology
	Subscribe


        
	Isochron/West
	Subscribe


    
	New
      	Recent Publications
	Featured Products
	Periodicals
	Open-file Reports
	Open-file Geologic Maps
	Free Stuff
	Fun Stuff


    
	 Search
      	Inventory
	Full-text Search
	Maps
          	Geologic Maps
	Topo Maps
	Interactive Map Search


        
	Data Repository
	Geologic Bibliography of NM


    


  
	 Geoscience (skip)
    	Research
        	Overview
	Projects
	Mapping
            	Aquifer Mapping
	Geologic Mapping
	Resource Mapping


          
	Postcards From the Field 
	Lab Notes


      
	Education & Outreach
        	Mineral Museum
	K-12 Outreach
            	Activities
	Lesson Plans & Materials
	Lite Geology
	Earthquake Education — 'Tremor' 
	Rockin' Around NM
	Water Resources Education Program


          
	Student Support
            	Supported Students
	Current Students
	Alumni
	Scholarships
                	Kottlowski/Bureau Fellowship
                    	About Frank Kottlowski
	Recipients


                  
	Stephen Wells Bright Star Scholar Program
                    	Overview
	Interns


                  


              
	Laboratory Analysis


          
	Earth Science Week
	Earth Science Achievement Awards
	Decision-Makers Field Conferences


      
	 Laboratories
        	Apatite Fission-track (AFT)
	Argon Geochronology
            	Facilities
                	Hardware
	Software


              
	Software
	Research
	Argon Methods
                	Samples with Ar-Dating Potential
	Understanding Ar-Data
	Links of Interest


              
	Endowment
	Contact Us


          
	Chemistry
            	Lab Overview
	Equipment
	Services
                	Analytical Price List
	Water Quality Limits
	Evaluating Results


              
	Projects
	Contact Us


          
	Economic Geology
	Electron Microprobe
            	What is a Microprobe?
	Contact Us
	Instrumentation
	Research
	User Info
	Sample Prep
	Standards
                	Petrology Block
	Metals/Materials Block
	Carbonate/REE Block
	Cameca Block 


              


          
	Ore Deposits & Critical Minerals
	Raman Microscopy
            	Overview
	Equipment
	Services
	Standards
	Research
	Contact Us


          
	Soils Testing
	X-ray Diffraction (XRD)
            	Overview
	What is X-ray Diffraction?
	Services


          
	Lab Notes 


      
	Geologic Hazards
        	Arroyos
	Arsenic
	Collapsible soils
	Earthquakes
            	NMT Seismological Observatory
	Earthquake Education — 'Tremor' 


          
	Mine Hazards
	Radon
	Sinkholes
	Uranium
	Volcanic eruptions


      
	Geologic Tour of NM
        	Physiographic Provinces
            	Southern Rockies
	Colorado Plateau
	Rio Grande Rift
	Basin & Range
	 Mogollon-Datil
	High Plains


          
	Landmarks
	State Parks & Monuments
	Federal Parks, Monuments, & Refuges


      
	FAQ
        	About Maps
	Artifacts
	Earthquakes
	Energy
	Minerals
	Mining
	Volcanoes
	Fossils
	Water
	Geology Links


      


  
	Natural Resources (skip)
    	Enchanting Landscapes
        	Gallery
	Geologic Tour of New Mexico
            	Physiographic Provinces
                	Southern Rockies
	Colorado Plateau
	Rio Grande Rift
	Basin & Range
	 Mogollon-Datil
	High Plains


              
	Landmarks
	State Parks & Monuments
	Federal Parks, Monuments, & Refuges


          


      
	Energy
        	Research
	Coal
	Geothermal
	Oil & Gas
	Uranium
            	What is Uranium?
	Where is Uranium Found?
	Uranium Resources in New Mexico
	How is it Mined?
	Legacy Issues
	Nuclear Energy
                	The Basics of Nuclear Energy
	How is Uranium Enriched?
	How is Nuclear Power Produced?
	Why Nuclear Power?


              
	Uranium & Nuclear Power Links
	Research


          


      
	Mines & Minerals
        	Mineral Museum
	Production in NM
            	Economic Impact


          
	Research
	Critical Minerals
	Industrial Minerals
	Mines, Minerals, & Gold
            	How to stake a mining claim
	Placer Gold


          
	MINES Thermodynamic Database
	NM Mines Database
	Uranium


      
	Oil & Gas
        	Petroleum Metrics
	Contacts


      
	Water
        	Aquifer Mapping Program
	Hydrogeologic Projects
            	Statewide
	Map View
	Healy Groundwater Monitoring Network


          
	Story Maps
	Thermal Waters & Geothermal Energy
	Water Analyses
	Frequently Asked Questions


      


  
	Data & Collections (skip)
    	Geologic Information Center
        	Geologic Bibliography for NM
	Regional Libraries


      
	 Energy
        	National Coal Resource Data System
	National Geothermal Data System
	National Uranium Resource Evaluation database (NURE)
	NM Library of Subsurface Data


      
	 Mining
        	NM Library of Subsurface Data
	National Coal Resource Data System
	National Uranium Resource Evaluation database (NURE)


      
	Historical Archives
        	Photograph & Document Archive
	Historical Photographs
	Mining History
	Mines Database


      
	Mineral Museum
        	Facilities
	Donations          
	Friends of the Museum
	Newsletter
	NM Mineral Symposium
            	Overview
	Registration
	Program
	Abstracts
	Gallery


          


      
	Gallery
        	Image of the Day
	Banner Images
	Enchanted Landscapes
	Photograph & Document Archive


      


  


       
      
       your maps & books
      

      
        
          	Home
	Publications 
	Open-file Reports
	OFR-
              545
            


        
      

    
  
   
    
    
      

      
    	Open-file Overview
	Recent Reports
	Ordered by Number


       
    
     
      Open-file Report -
        545
        

        Questa Rock Pile Weathering and Stablity Project: The effect of particle size fractions on chemistry, mineralogy, and acid potential of the Questa Rock piles, Taos County, New Mexico 
      

       
       
       
      
      
        
          We are a research and service division of:

            

      

         
       
      
          John Morkeh and Virginia T. McLemore

           2012
            
          

          
        Understanding the effect of mineralogy, chemistry, and acid potential of different particle size fractions is important to understand mobility and availability of minerals to dissolution and oxidation during weathering. The purpose of this report is to describe the differences in mineralogy, chemistry, and acid potential between different particle size fractions of samples from the Questa rock piles, debris flows, and alteration scars. There were differences between the particle size fractions. The finer-size fraction, typically <25% of the sample, generally is higher in trace elements and certain minerals than the coarse-size fraction. Total clay minerals, gypsum, and jarosite are higher in the finer-size fractions. In some samples, calcite and pyrite decreases in the finer-size fractions. The finer-size fractions were more acid producing than the coarser-size fractions. The finersize fractions had higher net acid producing potential (NAPP) and lower paste pH. Conversely, the coarser-size fractions had lower NAPP. For some samples, paste pH values decreases from the coarse-size fraction to the fine-size fraction, but not all samples show a large decrease. There was not a consistent trend in the chemistry and mineralogy between size fractions for all the samples observed. Al2O3 shows little change with different size fractions. For most of the samples, concentrations of feldspar, pyrite, Na2O and K2O decreased from coarse to fine fractions, while the concentration of FeO, CaO, and SO4 and total sulfates (gypsum + jarosite) increased with decreasing size fraction for most samples. Silicate dissolution can be recognized from coarse- to fine-size particles, as indicated by the decrease in feldspar, Na2O and K2O from coarse- to fine-size fractions. Similar trends were found by Graf (2008) in the Hansen alteration scar. Collectively, these results are consistent with weathering being more pronounced in the fine-size fraction than the coarse-size fraction. The dissolution of pyrite, calcite, and to a lesser extent some combination of chlorite, illite, feldspars, smectite, and other silicate minerals are the predominant chemical reactions that results in the precipitation of gypsum, jarosite, soluble efflorescent salts, and Fe oxide/hydroxide minerals, mostly in the fine-size fractions, although some authigenic gypsum crystals can be quite large. No single process is responsible for the differences in composition between size fractions. The effects of primary igneous crystallization, pre-mining hydrothermal alteration, and post-mining emplacement into the rock pile and subsequent weathering affect the composition of each size fraction. This emphasizes the need to determine not only the composition of the different size fractions, but also perform detailed mineralogy and petrology investigations to understand the processes involved in controlling the compositional differences between size fractions. Although the results are generally consistent, there still is some variation between samples and it is recommended that composition of different particle sizes be examined at other sites.
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