







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 02 July 1992



                    Dehydration melting and the generation of continental flood basalts

                    	Kerry Gallagher1,2 & 
	Chris Hawkesworth1Â 



                    

                    
                        
    Nature

                        volumeÂ 358,Â pages 57â€“59 (1992)Cite this article
                    

                    
        
            	
                        750 Accesses

                    
	
                        335 Citations

                    
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
CONTINENTAL flood basalt provinces represent important magmatic events, which may contribute significantly to the generation of new crust. In a typical flood basalt province, large volumes of magma are erupted in a short time: for example, at least 106 km3 in 2â€“3 Myr in the ParanÃ¡â€“Etendeka province of southeast Brazil and northern Namibia. In many areas flood basalts are associated with mantle plumes, but details of their origin, such as the site of major-element melting, remain unresolved. Recent authors1â€“3 have assumed that partial melting took place at the anhydrous peridotite solidus, and thus concluded that during continental extension, more than 95% of the erupted magmas are generated in the sublithospheric upper mantle. In this situation, the distinctive isotope and trace element geochemistry of the basalts is attributed not to this process, but to the addition of low-degree partial melts scavenged from the overlying lithosphere4. Here we present an alternative model in which, in the presence of small amounts of water (âˆ¼0.4%), the observed quantities of melt may be generated entirely within the mantle lithosphere. As rifting proceeds, however, the basalts acquire an increasingly 'asthenospheric' chemistry, as melts from the asthenosphere come to dominate those from the lithosphere.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Critical role of water in the formation of continental crust
                                        
                                    

                                    
                                        Article
                                        
                                         05 May 2020
                                    

                                

                                William J. Collins, J. Brendan Murphy, â€¦ Hui-Qing Huang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Rift-induced disruption of cratonic keels drives kimberlite volcanism
                                        
                                    

                                    
                                        Article
                                         Open access
                                         26 July 2023
                                    

                                

                                Thomas M. Gernon, Stephen M. Jones, â€¦ Anne Glerum

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Basaltic Plinian eruptions at Las Sierras-Masaya volcano driven by cool storage of crystal-rich magmas
                                        
                                    

                                    
                                        Article
                                         Open access
                                         29 October 2022
                                    

                                

                                Emily C. Bamber, Giuseppe La Spina, â€¦ Mike Burton

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	White, R. S. & McKenzie, D. P. J. geophys. Res. 94, 7685â€“77302 (1989).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	McKenzie, D. & Bickle, M. J. J. Petrol. 29, 625â€“679 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Arndt, N. T. & Christensen, U. J. geophys. Res. (in the press).

	Ellam, R. M. & Cox, K. G. Earth planet. Sci. Lett. 105, 330â€“342 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hawkesworth, C. J. et al. Geol. Soc. Lond. spec. Publ. (in the press).

	Mantovani, M. S. M. & Hawkesworth, C. J. Contrib. miner. Petrol. 105, 289â€“302 (1990).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Peate, D. W. thesis, Open Univ. (1989).

	Hergt, J., Peate, D. W. & Hawkesworth, C. J. Earth planet. Sci. Lett. 105, 134â€“148 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Green, D. H. Earth planet. Sci. Lett. 19, 36â€“53 (1973).
ADSÂ 
    
                    Google ScholarÂ 
                

	Mysen, B. O. & Boettcher, A. L. J. Petrol. 16, 549â€“593 (1975).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Olafsson, M. & Eggler, D. H. Earth planet. Sci. Lett. 64, 305â€“315 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kushiro, I., J. geophys. Res. 95, 15929â€“15939 (1990).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Boyd, F. R. & Mertzman, S. A. Geochem. Soc. spec. Publ. 1, 13â€“24 (1987).
CASÂ 
    
                    Google ScholarÂ 
                

	Hawkesworth, C. J., Kempton, P. D., Rogers, N. W., Ellam, R. M. & van Calsteren, P. W. Earth planet Sci. Lett 96, 256â€“268 (1990).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kushiro, I., Yoder, H. S. & Nishikawa, M. Bull. geol. Soc. Am. 79, 1685â€“1692 (1968).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gurnis, M. Geophys. Res. Lett. 13, 1474â€“1477 (1986).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Furlong, K. P. & Fountain, D. M. J. geophys. Res. 91, 8285â€“8294 (1986).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Watson, S. & McKenzie, D. J. Petrol. 32, 501â€“537 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	NÃ¼rnberg, D. & MÃ¼ller, R. D. Tectonophysics 292, 27â€“53 (1991).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Green, T. H. in Andesites: Orogenic Andesites and Related Rocks (ed. Thorpe, R. S.) 465â€“488 (Wiley, New York, 1982).

                    Google ScholarÂ 
                

	McKenzie, D. J. Petrol. 25, 713â€“765 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fitton, J. G., James, D. & Leeman, W. P. J. geophys. Res. 96, 13693â€“13711 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Department of Earth Sciences, The Open University, Walton Hall, Milton Keynes, MK7 6AA, UK
Kerry GallagherÂ &Â Chris Hawkesworth

	Department of Geological Sciences, University College, Gower Street, London, WC1E 6BT, UK
Kerry Gallagher


Authors	Kerry GallagherView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Chris HawkesworthView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Gallagher, K., Hawkesworth, C. Dehydration melting and the generation of continental flood basalts.
                    Nature 358, 57â€“59 (1992). https://doi.org/10.1038/358057a0
Download citation
	Issue Date: 02 July 1992

	DOI: https://doi.org/10.1038/358057a0


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Spatial variations in the geochemical characteristics of basalts from the Deccan Volcanic Province, India: Role of mixing and assimilation fractional crystallisation
                                    
                                

                            
                                
                                    	More B Laxman
	B Nagaraju
	K Vijaya Kumar


                                
                                Journal of Earth System Science (2022)

                            
	
                            
                                
                                    
                                        Mineral chemistry, geochemistry and geophysical investigations of Simlipal volcanics from Eoarchean Singhbhum Craton (Eastern India): geodynamic implications of pervasive plumeâ€“lithosphere interaction
                                    
                                

                            
                                
                                    	S. K. Dwivedi
	S. H. Jafri
	O. P. Pandey


                                
                                International Journal of Earth Sciences (2022)

                            
	
                            
                                
                                    
                                        Geochemistry and petrogenesis of high-MgO ultramafic tertiary volcanic rocks from Bagah area, NW Ad Dhala Province, Yemen
                                    
                                

                            
                                
                                    	Mukhtar A. Nasher
	Mohamed A. Mattash
	Murad A. Ali


                                
                                Arabian Journal of Geosciences (2020)

                            
	
                            
                                
                                    
                                        Bilateral geochemical asymmetry in the Karoo large igneous province
                                    
                                

                            
                                
                                    	Arto V. Luttinen


                                
                                Scientific Reports (2018)

                            
	
                            
                                
                                    
                                        Geochemistry and petrogenesis of Biabanak-Bafq mafic magmatism: Implication for the evolution of central Iranian terrane
                                    
                                

                            
                                
                                    	Monireh Poshtkoohi
	Talat Ahmad
	Ashwini Kumar Choudhary


                                
                                Journal of Earth System Science (2018)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	protocols.io
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
