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                    Abstract
The large Asian gastropod mollusc Rapana venosa Valenciennes 1846 (Neogastropoda, formerly Muricidae, currently Thaididae) is reported for eastern North America in the lower Chesapeake Bay and James River, Virginia, USA. This record represents a transoceanic range expansion for this carnivorous species. This species has previously been introduced to the Black Sea, Adriatic Sea, and Aegean Sea. Ballast water transport of larval stages from the eastern Mediterranean or Black Sea is the suspected vector of introduction into the Chesapeake Bay; 650 adult specimens in the size range 68–165 mm shell length (SL) have been collected from hard sand bottom in depths ranging from 5 to 20 m at salinities of 18–28 ppt. The absence of small individuals from local collections is probably related to bias in collection methods. Age of the specimens could not be determined. R. venosa is probably capable of reproducing in the Chesapeake Bay. Egg cases of R. venosa were collected from Hampton Roads, a section of the James River, in August 1998, and hatched over a 21-day period under laboratory conditions to release viable bilobed veliger larvae. Four lobed larvae developed 4 days post-hatching and apparent morphological metamorphic competency was observed 14–17 days post-hatching. Despite the provision of live substrates and/or metamorphic inducers no metamorphosis to a crawling form was observed for larvae cultured on the monospecific diet. In work performed during 1999 settlement was observed for larvae cultured on a diet of mixed flagellates and diatoms and subsequently exposed to local epifaunal species. Salinity tolerance tests were performed on larvae at 1–6 days post-hatching. No deleterious effects were observed at salinities as low as 10 ppt with limited survival to 7 ppt at 6 days post-hatch. Current distribution is considered in context with larval salinity tolerance tests and literature describing native Asian and introduced populations to assess potential for establishment and further range extension both within the Chesapeake Bay and along the Atlantic coast of North America. Establishment within the Bay mainstem to the Rappahannock River with minor incursions into the mouths of the southerly subestuaries is considered feasible. A projected breeding range on the Atlantic seaboard extending from Cape Cod to Cape Hatteras is considered as tenable. Potential impact of R. venosa on commercially valuable shellfish stocks throughout the projected range is cause for serious concern. Boring by the polychaete Polydora websteri is more prevalent in the younger whorls of the shell, and absent in shell laid down later in life. This pattern suggests that juvenile animals may prefer hard substrates and not adopt an infaunal lifestyle until a size in excess of 50 mm SL, or after reaching maturity.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Land Invasion by the Mudskipper, Periophthalmodon septemradiatus, in Fresh and Saline Waters of the Mekong River
                                        
                                    

                                    
                                        Article
                                         Open access
                                         02 October 2019
                                    

                                

                                Hieu Van Mai, Loi Xuan Tran, … Atsushi Ishimatsu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Distribution, reproduction, and feeding of West African shrimp Plesionika carinata Holthuis, 1951 (Decapoda, Pandalidae)
                                        
                                    

                                    
                                        Article
                                        
                                         01 September 2017
                                    

                                

                                R. N. Burukovsky

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Does retention or exportation occur in the larvae of the mud shrimp Upogebia vasquezi (Decapoda, Gebiidea)? Implications for the reproductive strategy of the species on the Amazon coast
                                        
                                    

                                    
                                        Article
                                        
                                         27 February 2016
                                    

                                

                                Danielly Brito de Oliveira, Jussara Moretto Martinelli-Lemos, … Fernando Araújo Abrunhosa

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Aldana-Aranda D and Suarez VP (1998) Overview of diets used in larviculture of three Caribbean Conchs: Queen Conch Strombus gigas, Milk Conch Strombus costatus and Fighting Conch Strombus pugilis. Aquaculture 167: 163-178

                    Google Scholar 
                

	Alpbaz A and Temelli B (1997) A review of the molluscan fisheries of Turkey. NOAA Technical Report NMFS 129, pp 227-232 (Abstract)

	Bombace G, Fabi G, Fiorentini L and Speranza S (1994). Analysis of the efficacy of artificial reefs located in five different areas of the Adriatic Sea. Bulletin of Marine Science 55(2–3): 559-580

                    Google Scholar 
                

	Cai RX and Huang WH (eds) (1991). Fauna of Zhejiang, China (Mollusca). Zhejiang: Zhejiang Science and Technology Publishing House

                    Google Scholar 
                

	Carlton JT (1999) Molluscan invasions in marine and estuarine communities. Malacologia 41(2): 439-454

                    Google Scholar 
                

	Chukchin V (1984) Ecology of the Gastropod Molluscs of the Black Sea. Academy of Sciences, USSR, Kiev Naukova Dumka, 175 pp [in Russian]

                    Google Scholar 
                

	Chung EY and Kim S-Y (1997) Cytological studies on testicular maturation and cyclic changes in the epithelial cells of the seminal vesicle of the male purple shell Rapana venosa (Gastropoda: Muricidae). Malacological Review 30: 25-38

                    Google Scholar 
                

	Chung EY, Kim SY, and Kim YG (1993) Reproductive ecology of the purple shell, Rapana venosa (Gastropoda: Muricidae), with special reference to the reproductive cycle, deposition of egg capsules and hatching of larvae. Korean Journal Malacology 9(2): 1-15

                    Google Scholar 
                

	Cucaz M (1983) Rapana venosa (Valenciennes, 1846) vivente nel Golfo di Trieste. Boll. Malacologico, Milano 19(9–12): 261-262

                    Google Scholar 
                

	Drapkin E (1963) Effect of Rapana bezoar Linne' (Mollusca, Muricidae) on the Black Sea fauna. SRR, Doklady Akademii Nauk 151(3): 700-703

                    Google Scholar 
                

	Franz DR and Merrill AS (1980) The origins and determinants of distribution of molluscan faunal groups on the shallow continental shelf of the Northwest Atlantic. Malacologia 19(2): 227-248.

                    Google Scholar 
                

	Ghisotti F (1971) Rapana thomasiana Crosse, 1861 (Gastropoda, Muricidae) nel Mar Nero. Conchiglie, Milano 7(3–4): 55-58

                    Google Scholar 
                

	Ghisotti F (1974) Rapana venosa (Valenciennes), nuova ospite Adriatica? Conchiglie, Milano 10(5–6): 125-126

                    Google Scholar 
                

	Golikov AN (1967) Gastropoda; In: Animals and Plants of Peter the Great Bay, pp 79-91. Leningrad, Nauka

                    Google Scholar 
                

	Gutu M and Marinescu A (1979) Polydora ciliata Polychaeta perforates the gastropod Rapana thomasiana of the Black Sea. Travaux du Museum d'Histoire Naturelle ‘Grigore Antipa’ 20(1): 35-42

                    Google Scholar 
                

	Haigler SA (1969) Boring mechanism of Polydora websteri inhabiting Crassostrea virginica. American Zoologist 9: 821-828

                    Google Scholar 
                

	Harding JM and Mann R (1999) Observations on the biology of the veined rapa whelk, Rapana venosa (Valenciennes, 1846) in the Chesapeake Bay. Journal of Shellfish Research 18(1): 9-17

                    Google Scholar 
                

	Hwang DF, Lu SC and Jeng SS (1991) Occurrence of tetrodotoxin in the gastropods Rapana rapiformis and R. venosa venosa. Marine Biology 111(1): 65-69

                    Google Scholar 
                

	Kool S (1993) Phylogenetic Analysis of the Rapaninae (Neogastropoda: Muricidae). Malacologia 35(2): 155-259

                    Google Scholar 
                

	Koutsoubas D and Voultsiadou-Koukoura E (1990) The occurrence of Rapana venosa (Valenciennes, 1846) (Gastropoda, Thaididae) in the Aegean Sea. Boll. Malacologico, Milano 26(10–12): 201-204

                    Google Scholar 
                

	Lai KY and Pan CW (1980) The Rapana shells of Taiwan. Bulletin of Malacology, Republic of China 7: 27-32

                    Google Scholar 
                

	Liu JH (1994) The Ecology of the Hong Kong Limpets Cellana grata (Gould 1859) and Patelloida pygmaea (Dunker 1860): Reproductive Biology. Journal Molluscan Study 60: 97-111

                    Google Scholar 
                

	Marinov TM (1990) The Zoobenthos from the Bulgarian Sector of the Black Sea. Sofia, Bulg. Acad. Sci. Publ., 195 pp

                    Google Scholar 
                

	Mel P (1976) Sulla presenza di Rapana venosa (Valenciennes) e di Charonia variegate sequenzae (AR & BEN.) nell'Alto Adriatico. Conchiglie, Milano 12(5–6): 129-132

                    Google Scholar 
                

	Morse DE (1992) Molecular mechanisms controlling metamorphosis and recruitment in abalone larvae. In: Shepherd SA, Tegner MJ and Guzman del Proo SA (eds) Abalone of the World: Biology, Fisheries and Culture, Chapter 10, pp 107-119. London, Fishing News Books, 608 pp

                    Google Scholar 
                

	Morton B (1994) Prey preference and method of attack by Rapana bezoar (Gastropoda: Muricidae) from Hong Kong. In: Morton B (ed) The Malacofauna of Hong Kong and Southern China III, pp 309-325. Hong Kong University Press

	Pechenik JA and Gee CC (1993) Onset of metamorphic competence in larvae of the gastropod Crepidula fornicata (L), judged by a natural and an artificial cue. Journal of Experimental Marine Biology and Ecology 167: 59-72

                    Google Scholar 
                

	Pechenik JA and Heyman WD (1987) Using KC1 to determine size at competence for larvae of the marine gastropod Crepidula fornicata (L.). Journal of Experimental Marine Biology Ecology 112: 27-38

                    Google Scholar 
                

	Powell AWB (1979) New Zealand Mollusca: Marine Land and Freshwater Shells. Auckland, Sydney and London, Collins

                    Google Scholar 
                

	Rennie S and Neilson B (1994) Chesapeake Bay Atlas. Virginia Institute of Marine Science, Gloucester Point, Virginia

                    Google Scholar 
                

	Richards A (1990) Muricids: a hazard to navigation? Hawaiian Shell News 35(8): 10

                    Google Scholar 
                

	Rinaldi E (1985) Rapana venosa (Valenciennes) spiaggiata in notevole quantita sufla spiaggia di Rimini (Fo). Boll. Malac-ologico, Milano 21(10–12): 318

                    Google Scholar 
                

	Rubinshtein IG and Hiznjak VI (1988) Stocks of Rapana thomasiana in the Kerch Strait. Rybnoye Khoz (Moscow) 1: 39-41 [in Russian]

                    Google Scholar 
                

	Ruiz GM, Carlton JT, Grosholz ED, and Hines AH (1997) Global invasions of marine and estuarine habitats by non-indigenous species: Mechanisms, extent and consequences. American Zoology 37: 619-630

                    Google Scholar 
                

	Sahin T (1997) Investigations on some biological characteristics of sea snail Rapana venosa (Valenciennes 1846) population in the Eastern Black Sea. Turkish Journal of Zoology 21(4): 461-466

                    Google Scholar 
                

	Smagowicz K (1989) Polymorphism and anomalous shells in juveniles of Rapana thomassiana Crosse, 1861 (Gastropoda: Prosobranchia: Neogastropoda) from the Black Sea. Folia Malcologca (Krakow) 3: 149-161

                    Google Scholar 
                

	Terreni G (1980) Molluschi poco conosciuti dell'Arcipelago Toscano: 1 — Gasteropodi. Boll. Malacologico, Milano 16(1–2): 9-17

                    Google Scholar 
                

	Tsi CY, Ma XT, Lou ZK and Zhang FS (1983) Illustrations of the Fauna of China (Mollusca), Vol 2, pp 1-150; plates I–IV. Beijing, Science Press

                    Google Scholar 
                

	Wu Y (1988) Distribution and shell height-weight relation of Rapana venosa Valenciennes in the Laizhou Bay. Marine Science/Haiyang Kexue 6: 39-40

                    Google Scholar 
                

	Yool AJ, Grau SM, Hadfield MG, Jensen RA, Markell DA and Morse DE (1986) Excess potassium induces larval metamorphosis in four marine invertebrate species. Biology Bulletin 170: 255-266

                    Google Scholar 
                

	Zar JH (1996) Biostatistical Analysis, 3rd edn. New Jersey, Prentice Hall

                    Google Scholar 
                

	Zolotarev V (1996) The Black Sea Ecosystem Changes Related to the Introduction of New Mollusc Species. Ecology 17(1–3): 227-236

                    Google Scholar 
                


Download references




Authors	Roger MannView author publications
You can also search for this author in
                        PubMed Google Scholar



	Juliana M. HardingView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Mann, R., Harding, J.M. Invasion of the North American Atlantic Coast by a Large Predatory Asian Mollusc.
                    Biological Invasions 2, 7–22 (2000). https://doi.org/10.1023/A:1010038325620
Download citation
	Issue Date: March 2000

	DOI: https://doi.org/10.1023/A:1010038325620


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
                        


	ballast water
	Chesapeake Bay
	distribution
	exotic
	gastropod
	James River
	larvae
	non-indigenous
	rapa whelk
	
                Rapana venosa
              
	range extension
	salinity tolerance








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.242.250.80
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    