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            The cavitation bubbles created by shrimp in stunning their prey have some surprising properties.

Abstract
Snapping shrimp produce a loud crackling noise1,2 that is intense enough to disturb underwater communication. This sound originates from the violent collapse of a large cavitation bubble generated under the tensile forces of a high-velocity water jet formed when the shrimp's snapper-claw snaps shut3 (Fig. 1). Here we show that a short, intense flash of light is emitted as the bubble collapses, indicating that extreme pressures and temperatures of at least 5,000 K (ref. 4) must exist inside the bubble at the point of collapse. We have dubbed this phenomenon 'shrimpoluminescence' â€” the first observation, to our knowledge, of this mode of light production in any animal â€” because of its apparent similarity to sonoluminescence5,6, the light emission from a bubble periodically driven by ultrasound.
[image: ]
The light flash (not visible here) is indicative of the high temperature and pressure in the bubble interior at the point of collapse.
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                    Figure 2: Sound and light from a snapping shrimp (Alpheus heterochaelis).[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Knifefishâ€™s suction makes water boil
                                        
                                    

                                    
                                        Article
                                         Open access
                                         29 October 2020
                                    

                                

                                Victor M. Ortega-Jimenez & Christopher P. J. Sanford

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The effect of underwater sounds on shark behaviour
                                        
                                    

                                    
                                        Article
                                         Open access
                                         06 May 2019
                                    

                                

                                Lucille Chapuis, Shaun P. Collin, â€¦ Nathan S. Hart

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Scaling the tail beat frequency and swimming speed in underwater undulatory swimming
                                        
                                    

                                    
                                        Article
                                         Open access
                                         09 September 2023
                                    

                                

                                JesÃºs SÃ¡nchez-RodrÃguez, Christophe Raufaste & MÃ©dÃ©ric Argentina

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Everest, F. A., Young, R. W. & Johnson, M. W. J. Acoust. Soc. Am. 20, 137â€“142 (1948).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Schmitz, B. in Physiology of the Crustacean Nervous System (ed. Wiese, K.) 521â€“533 (Springer, Berlin, 2001).

	Versluis, M., Schmitz, B., von der Heydt, A. & Lohse, D. Science 289, 2114â€“2117 (2000).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	McNamara, W. B., Didenko, Y. T. & Suslick, K. S. Nature 401, 772â€“775 (1999).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Brennen, C. E. Cavitation and Bubble Dynamics (Oxford Univ. Press, New York, 1995).

	Crum, L. A. Phys. Today 47, 22â€“29 (1994).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ohl, C. D. Zur Dynamik und Lumineszenz von Kavitationsblasen. Thesis, Georg August Univ., GÃ¶ttingen (1999).

	Baghdassarian, O., Tabbert, B. & Williams, G. A. Phys. Rev. Lett. 83, 2437â€“2440 (1999).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Faculty of Applied Physics and J. M. Burgers Research Centre for Fluid Dynamics, University of Twente, PO Box 217, AE Enschede, 7500, The Netherlands
Detlef LohseÂ &Â Michel Versluis

	Lehrstuhl fÃ¼r Zoologie, Technische UniversitÃ¤t MÃ¼nchen, Lichtenbergstrasse 4, Garching, 85747, Germany
Barbara Schmitz


Authors	Detlef LohseView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Barbara SchmitzView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Michel VersluisView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                Detlef Lohse.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Lohse, D., Schmitz, B. & Versluis, M. Snapping shrimp make flashing bubbles.
                    Nature 413, 477â€“478 (2001). https://doi.org/10.1038/35097152
Download citation
	Issue Date: 04 October 2001

	DOI: https://doi.org/10.1038/35097152


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

                
                    	
                            
                                
                                    
                                        Structural Design and Jet-Cavitation Mechanism of Bioinspired Snapping-Claw Apparatus
                                    
                                

                            
                                
                                    	Hang Yin
	Chen Zhang
	Jinlong Heng


                                
                                Journal of Vibration Engineering & Technologies (2022)

                            
	
                            
                                
                                    
                                        Single-shot stereo-polarimetric compressed ultrafast photography for light-speed observation of high-dimensional optical transients with picosecond resolution
                                    
                                

                            
                                
                                    	Jinyang Liang
	Peng Wang
	Lihong V. Wang


                                
                                Nature Communications (2020)

                            
	
                            
                                
                                    
                                        Single-shot ultrafast imaging attaining 70 trillion frames per second
                                    
                                

                            
                                
                                    	Peng Wang
	Jinyang Liang
	Lihong V. Wang


                                
                                Nature Communications (2020)

                            
	
                            
                                
                                    
                                        Nucleation, mapping and control ofÂ cavitation for drug delivery
                                    
                                

                            
                                
                                    	Eleanor Stride
	Constantin Coussios


                                
                                Nature Reviews Physics (2019)

                            
	
                            
                                
                                    
                                        Structure, mechanical properties and surface morphology of the snapping shrimp claw
                                    
                                

                            
                                
                                    	Zhihui Qian
	Mingming Yang
	Lei Ren


                                
                                Journal of Materials 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
	Protocol Exchange
	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 Korea
	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: ]
