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                        Abstract

                        Ocean island volcanoes erupt a wide range of magmatic compositions via a diverse range of eruptive styles. Understanding where and how these melts evolve is thus an essential component in the anticipation of future volcanic activity. Here we examine the role of crustal structure and magmatic flux in controlling the location, evolution and ultimately composition of melts at Ascension Island. Located in the South Atlantic, Ascension Island is an ocean island volcano that has produced a continuum of eruptive compositions from basalt to rhyolite in its 1 Myr subaerial eruptive history. Volcanic rocks broadly follow a silica-undersaturated subalkaline evolutionary trend, and new data presented here show a continuous compositional trend from basalt through trachyte to rhyolite. Detailed petrographic observations are combined with in situ geochemical analyses of crystals and glass, and new whole-rock major and trace element data from mafic and felsic pyroclastic and effusive deposits that span the entire range in eruptive ages and compositions found on Ascension Island. These data show that extensive fractional crystallization is the main driver for the production of felsic melts for Ascension Island, a volcano built on thin, young, oceanic crust. Strong spatial variations in the compositions of erupted magmas reveal the role of a heterogeneous lower crust; differing degrees of interaction with a zone of plutonic rocks are responsible for the range in mafic lava compositions, and for the formation of the central and eastern felsic complexes. A central core of nested, small-scale plutonic, or mush-like, bodies inhibits the ascent of mafic magmas, allowing sequential fractional crystallization within the lower crust, and generating felsic magmas in the core of the island. There is no evidence for magma mixing preserved in any of the studied eruptions, suggesting that magma storage regions are transient, and material is not recycled between eruptions.
 
                    

                
                                    
                        Citation

                        
                            Chamberlain, K., Barclay, J., Preece, K., Brown, R., & Davidson, J. (2019). Lower Crustal Heterogeneity and Fractional Crystallization Control Evolution of Small-volume Magma Batches at Ocean Island Volcanoes (Ascension Island, South Atlantic). Journal of Petrology, 60(8), 1489-1522. https://doi.org/10.1093/petrology/egz037
                        

                    

                
                	Journal Article Type	Article
	Acceptance Date	Aug 7, 2019
	Online Publication Date	Aug 10, 2019
	Publication Date	Aug 31, 2019
	Deposit Date	Nov 15, 2019
	Publicly Available Date	Aug 10, 2020
	Journal	Journal of Petrology
	Print ISSN	0022-3530
	Electronic ISSN	1460-2415
	Publisher	Oxford University Press
	Peer Reviewed	Peer Reviewed
	Volume	60
	Issue	8
	Pages	1489-1522
	DOI	https://doi.org/10.1093/petrology/egz037
	Related Public URLs	https://doi.org/10.1093/petrology/egz037


            


            

                
                
                    
                        Files


                                                            
                                    
                                        
                                            
                                                
                                                    
                                                        Accepted Journal Article
                                                        (6.2 Mb)
                                                        

                                                        PDF
                                                    


                                                    
                                                        
                                                            
                                                                 Download
                                                            
                                                                                                                            
                                                                     Preview
                                                                
                                                                                                                    

                                                    

                                                    
                                                    
                                                                                                            
                                                            Copyright Statement

                                                            This is a pre-copyedited, author-produced PDF of an article accepted for publication in Journal of Petrology following peer review. The version of record Chamberlain, K.J., Barclay, J., Preece, K.J., Brown, R.J. & Davidson, J.P. (2019). Lower Crustal Heterogeneity and Fractional Crystallization Control Evolution of Small-volume Magma Batches at Ocean Island Volcanoes (Ascension Island, South Atlantic). Journal of Petrology 60(8): 1489-1522 is available online at: https://doi.org/10.1093/petrology/egz037
                                                        

                                                    
                                                    
                                                                                                    

                                            


                                        
                                    


                                                                            
    

    

        
            

        
    

    
    

                                    
                                                                

                                                                        

                
                
                                    
                        Organisation(s)

                        	
                                    
                                        Department of Earth Sciences
                                    
                                


                    

                    


                
                
                                    

                                                    
                                Research Centres/Groups
                            


                            	Durham Energy Institute (DEI)
	Durham X-Ray Centre


                                            

                    


                
                
                
                
                    You might also like


                                            
                            
                                
                                    
                                        
                                            Variable water input controls evolution of the Lesser Antilles volcanic arc
                                         (2020)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Wide‐Angle Seismic Imaging of Two Modes of Crustal Accretion in Mature Atlantic Ocean Crust
                                         (2020)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Along arc heterogeneity in local seismicity across the Lesser Antilles subduction zone from a dense ocean-bottom seismometer network
                                         (2019)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Contrasting TiO2 compositions in early cenozoic mafic sills of the Faroe Islands : an example of basalt formation from distinct melting regimes
                                         (2019)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Sr isotope zoning in plagioclase from Parinacota Volcano (Northern Chile): quantifying magma mixing and crustal contamination
                                         (2014)
                                        

                                        Journal Article
                                    

                                

                            

                        
                    
                    



                
                Downloadable Citations


                
                                            
                            
                                
                                HTML

                            

                        

                                        
                        
                            
                            BIB

                        

                    

                    
                        
                            
                            RTF

                        

                    

                                    

            


        

    








    
        
            Durham Research Online (DRO) Powered by Worktribe |
            Accessibility
        

    





    

    
        
            About Durham Research Online (DRO)

            
        
        

            Administrator e-mail: dro.admin@durham.ac.uk


            


            This application uses the following open-source libraries:


            


            SheetJS Community Edition

            Apache License Version 2.0 (http://www.apache.org/licenses/)


            


            PDF.js

            Apache License Version 2.0 (http://www.apache.org/licenses/)


            


            Font Awesome

            SIL OFL 1.1 (http://scripts.sil.org/OFL)

            MIT License (http://opensource.org/licenses/mit-license.html)

            CC BY 3.0 ( http://creativecommons.org/licenses/by/3.0/)


            



        
        
            Powered by Worktribe  © 2024

        
    





    

    
        
            Advanced Search

            
        

        

            
                
                    Just leave the fields blank that you don't want to search
                

            

            

                

                Durham Research Online (DRO) ID

                
                    
                        
                    

                


                
                Title

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Name

                
                    
                        
                    

                


                
                Year
        
                
                    
                        
                    

                


                
                Keywords

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Faculties and Departments
                    
                
                    
                        Academic Office
Accommodation & Commercial Services
Advanced Research Computing
Careers and Enterprise
Colleges
Colleges & Student Experience Division
Computing and Information Services
Department of Accounting
Department of Anthropology
Department of Archaeology
Department of Biosciences
Department of Chemistry
Department of Classics & Ancient History
Department of Computer Science
Department of Earth Sciences
Department of Economics
Department of Engineering
Department of English Studies
Department of Finance
Department of Geography
Department of History
Department of Management and Marketing
Department of Mathematical Sciences
Department of Music
Department of Philosophy
Department of Physics
Department of Psychology
Department of Sociology
Department of Sport and Exercise Sciences
Department of Theology and Religion
Development and Alumni Relations
Durham Centre for Academic Development
Durham Law School
Durham University
Equality, Diversity & Inclusion
Estates and Facilities
Faculty of Arts and Humanities
Faculty of Business
Faculty of Science
Faculty of Social Sciences and Health
Finance
Finance and Procurement Services
Global Engagement
Governance Support Services
HR & OD
International Office
Legal Services
Marketing and Communications
Office of Vice Provost (Research)
PVC Colleges and Student Experience Office
PVC EDI Division
PVC Global Division
Procurement Services
Professional Services
Provost Division
Provost's Office
Recruitment and Admissions
Research & Innovation Services
Research Institutes
School of Education
School of Government & International Affairs
School of Modern Languages and Cultures
Strategic Planning & Insight Office
Strategy Delivery Unit
Student Support & Wellbeing Directorate
University Assurance Service
University Library and Collections
University Secretary
University Secretary's Office
Vice-Chancellor
Vice-Chancellor's Office
Vice-Provost Education Division
Vice-Provost Research Division


                    

                


                
                Type
                    
                
                    
                        Book
Book Chapter
Conference Proceeding
Dataset
Digital Artefact
Exhibition / Performance
Journal Article
Other
Patent
Physical Artefact
Presentation / Conference
Report
Thesis
Working Paper


                    

                


                
                Publication Status
                    
                
                    
                        Submitted
Accepted
In Press
Published
Unpublished


                    

                


                
                Journal or Publication Title

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Order the results
                
                
                    
                        
                            By last modified (most recent first)
By last modified (oldest first)
By year (most recent first)
By year (oldest first)
By title


                        

                    

                


            


        
        
            
                
                    Search
                

                
                    Cancel
                

            

        
    







