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                                     Abstract
This chapter reviews the geochemical and isotopic data from the fumarolic gas discharges collected in a discontinuous mode from 1998 to 2014 at Poás volcano. During this period, the “Tico” volcano experienced a renewed phreatic activity that started in 2006 after a couple of decades of relative quiescence. In January 2009, a 6.2 Mw earthquake hit the village of Cinchona, which is located a 4 km to the east of Poás. As the phreatic activity kept evolving, the hyperacidic lake (“Laguna Caliente”) dried out and the high-temperature fumaroles that previously were likely entering the lake were revealed, though not accessible. The pyroclastic dome that formed in the early fifties was destroyed at the beginning of 2017 by several relatively small phreatomagmatic (strombolian and vulcanian type) small-size eruptions. The risk of sudden phreatic and phreato-magmatic events prevented the direct sampling of the fumaroles and as a consequence, no geochemical data were sampled in the last three years. Nevertheless, interesting hints were recorded by the gas geochemistry before the 2006 phreatic activity and the 2009 Cinchona seismic events, mainly based on the temporal variations of the H2S/SO2, H2/H2O, H2/Ar, CO/CO2, CH4/CO2 and HCl/HF ratios. However, in most cases the geochemical record is not complete since the gas discharging vents migrated or stopped their activity and new fumaroles formed up to the recent visual observations.
Keywords
	Poás volcano
	Fluid geochemistry
	Volcanic hazard
	High-temperature fumaroles
	Volcanic gases
	Phreatic eruptions




                                
                            

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

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   84.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Hardcover Book
      
	
       USD   109.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                             References
	Aiuppa A, Federico C, Giudice G, Gurrieri S (2005) Chemical mapping of a fumarolic field: La Fossa Crater, Vulcano Island (Aeolian Islands, Italy). Geophys Res Lett 32. http://dx.doi.org/10.1029/2005GL023207

	Aiuppa A, Federico C, Giudice G, Giuffrida G, Guida R, Gurrieri S, Liuzzo M, Moretti R, Papale P (2009) The 2007 eruption of Stromboli volcano: insights from real-time measurement of the volcanic gas plume CO2/SO2 ratio. J Volcanol Geotherm Res 182:221–230
Article 
    
                    Google Scholar 
                

	Alvarado G (2010) Hydrological and sedimentological aspects of the mudflows related to the Cinchona Earthquake (Mw 6.2) of January 8, 2009. Rev Geol Am Central 43:67–95 (In Spanish with English abstract)

                    Google Scholar 
                

	Bennett FD (1979) Fumarolas y pozos subacuáticos de azufre en el Volcán Poás. Costa Rica. Rev Geogr Am Central 11(12):125–130 (In Spanish with English abstract)

                    Google Scholar 
                

	Bennett FD, Raccichini S (1978) Subaqueous sulphur lake in Volcán Poás. Nature 271:342–344
Article 
    
                    Google Scholar 
                

	Barquero J (ed) (2009) El terremoto de Cinchona del 8 de enero 2009. In: National seismological network (RSN-ICE:UCR), 138 pp

                        Google Scholar 
                

	Bonifacie M, Jendrzejewski N, Agrinier P, Humler E, Coleman M, Javoy M (2008) The chlorine isotope composition of Earth’s mantle. Science 319:1518–1520
Article 
    
                    Google Scholar 
                

	Boza MA, Mendoza R (1981) The national parks of Costa Rica. Industrias Gráficás Alui, Madrid, p 310

                    Google Scholar 
                

	Carroll MR, Webster JD (1994) Solubilities of sulfur, noble gases, nitrogen, chlorine, and fluorine in magmas. In: Carroll MR, Holloway JR (eds), Volatiles in magmas. Reviews in mineralogy. Min Soc Am pp 232–279 (Fredericksburg, VA)

                        Google Scholar 
                

	Casertano L, Borgia A, Cigolini C, Morales LD, Montero W, Gómez M, Fernández JF (1987) An integrated dynamic model for the volcanic activity at Poás volcano, Costa Rica. Bull Volcanol 49:588–598
Article 
    
                    Google Scholar 
                

	Chiodini G, Cioni R, Marini L, Panichi C (1995) Origin of the fumarolic fluids of Vulcano island, Italy and implications for volcanic surveillance. Bull Volcanol 57:99–110
Article 
    
                    Google Scholar 
                

	Fernández-Arce M, Mora-Amador R (Chapter 5) Seismicity of Poás volcano. In: Tassi F, Mora-Amador R, Vaselli O (eds) Poás volcano (Costa Rica): the pulsing heart of Central America Volcanic Zone. Springer, Heidelberg (Germany)

                        Google Scholar 
                

	Fischer TP, Hilton DR, Zimmer MM, Shaw AM, Sharp ZD, Walker JA (2002) Subduction and recycling of nitrogen along the Central American Margin. Science 297:1154–1157
Article 
    
                    Google Scholar 
                

	Fischer TP, Ramírez C, Mora-Amador RA, Hilton DR, Barnes JD, Sharp ZD, Le Brun M, de Moor JM, Barry PH, Füri E, Shaw AM (2015) Temporal variations in fumarole gas chemistry at Poás volcano, Costa Rica. J Volcanol Geotherm Res 294:56–70
Article 
    
                    Google Scholar 
                

	Francis PW, Thorpe RS, Brown GC, Glasscock J (1980) Pyroclastic sulphur eruption at Poás volcano Costa Rica. Nature 283:754–756
Article 
    
                    Google Scholar 
                

	Giggenbach WF (1987) Redox processes governing the chemistry of fumarolic gas discharges from White Island. New Zealand Appl Geochem 2:143–161
Article 
    
                    Google Scholar 
                

	Giggenbach W (1991) Chemical techniques in geothermal exploration. In: D’Amore F. (coordinator), Application of geochemistry in geothermal reservoir development. UNITAR/UNDP Publication, Rome, Italy, pp 119–142

                        Google Scholar 
                

	Giggenbach WF (1996) Chemical composition of volcanic gases. In: Scarpa R, Tilling RI (eds) Monitoring and mitigation of volcanic hazards. Springer Verlag, Berlin-Heidelberg, pp 221–256
Chapter 
    
                    Google Scholar 
                

	Giggenbach WF, Goguel RL (1989) Methods for the collection and analysis of geothermal and volcanic water and gas samples. CD 2387, Department of Scientific and Industrial Research, Chemistry Division

                        Google Scholar 
                

	Hilton DR, Fischer TP, Marty B (2002) Noble gases and volatile recycling at subduction zones. In: Porcelli D, Ballentine CJ, Wieler R (eds) Noble gases in cosmochemistry and geochemistry. Mineralogical Society of America, Washington, D.C

                        Google Scholar 
                

	Hilton DR, Rámirez CJ, Mora-Amador R, Fischer TP, Furi E, Barry PH, Shaw AM (2010) Monitoring of temporal and spatial variations in fumarole helium and carbon dioxide characteristics at Poás and Turrialba volcanoes, Costa Rica (2001–2009). Geochem J 44:431–440
Article 
    
                    Google Scholar 
                

	Holloway JR, Blank J (1994) Experimental results applied to C–O–H in natural melts. In: Holloway JR, Blank JC (eds) Volatiles in magmas. Reviews in mineralogy. Mineralogical Society of America, Fredericksburg, VA, pp 187–230
Chapter 
    
                    Google Scholar 
                

	Krushensky RD, Escalante G (1967) Activity of Irazú and Poás volcanoes, Costa Rica, November 1964–July 1965. Bull Volcanol 31:75–84
Article 
    
                    Google Scholar 
                

	Lopes R (2005) The volcano adventure guide. Cambridge University Press, p 362

                        Google Scholar 
                

	Martínez M (2008) Geochemical evolution of the acid crater lake of Poás volcano (Costa Rica): insights into volcanic-hydrothermal processes. Ph.D. Thesis, Utrecht University, The Netherlands

                        Google Scholar 
                

	Martínez M, Fernández E, Valdés J, Barboza V, Van der Laat R, Duarte E, Malavassi E, Sandoval L, Barquero J, Marino T (2000) Chemical evolution and volcanic activity of the active crater lake of Poás volcano, Costa Rica, 1993–1997. J Volcanol Geotherm Res 97:127–141
Article 
    
                    Google Scholar 
                

	Martínez M, van Bergen MJ, Takano B, Fernández Soto E, Barquero Hernández J (Chapter 7) Behaviour of polythionates in the acid lake of Poás volcano: Insights into changes in the magmatic-hydrothermal regime and subaqueous input of volatiles. In: Tassi F, Mora-Amador R, Vaselli O (eds) Poás volcano (Costa Rica): The pulsing heart of Central America Volcanic Zone. Springer, Heidelberg (Germany)

                        Google Scholar 
                

	Martini M (1993) Water and fire: vulcano island from 1977 to 1991. Geochem J 27(297):303

                    Google Scholar 
                

	Menyalov IA (1975) Prediction of eruptions using changes in composition of volcanic gases. Bull Volcanol 39:112–125
Article 
    
                    Google Scholar 
                

	Mitchell EC, Fischer TP, Hilton DR, Hauri E, Shaw AM, de Moor JM, Sharp ZD, Kazahaya K (2010) Nitrogen sources and recycling at subduction zones: insights from the Izu–Bonin–Marianas arc. Geochem Geophys Geosyst 11, Q02X11. http://dx.doi.org/10.1029/2009GC002783

	Montegrossi G, Tassi F, Vaselli O, Buccianti A, Garofalo K (2001) Sulfur species in volcanic gases. Anal Chem 73:3709–3715

                        Google Scholar 
                

	Mora-Amador R, Rouwet D, González G, Vargas P, Ramírez C (Chapter 11) Volcanic hazard assessment of Poás (Costa Rica) based on the 1834, 1910, 1953–1955 and 2017 historical eruptions. In: Tassi F, Mora-Amador R, Vaselli O (eds) Poás volcano (Costa Rica): the pulsing heart of Central America Volcanic Zone. Springer, Heidelberg (Germany)

                        Google Scholar 
                

	Mora-Amador R, Rouwet D, Vargas P, Oppenheimer C (Chapter 3) The extraordinary sulfur volcanism of Poás from 1828 to 2018. In: Tassi F, Mora-Amador R, Vaselli O (eds) Poás volcano (Costa Rica): The pulsing heart of Central America Volcanic Zone. Springer, Heidelberg (Germany)

                        Google Scholar 
                

	Oppenheimer C (1992) Sulphur eruptions at Volcan Poás, Costa Rica. J Volcanol Geotherm Res 49:1–21
Article 
    
                    Google Scholar 
                

	Oppenheimer C, Stevenson D (1989) Liquid sulphur lakes at Poás volcano. Nature 342:790–793
Article 
    
                    Google Scholar 
                

	Prosser JT, Carr MJ (1987) Poás volcano, Costa Rica: geology of the summit region and spatial and temporal variations among the most recent lavas. J Volcanol Geotherm Res 33:131–146
Article 
    
                    Google Scholar 
                

	Raccichini S, Bennett FD (1977) Nuevos aspectos de las erupciones del volcán Poás. Rev Geogr Am Centr 5–6:37–53 (In Spanish with English abstract)

                    Google Scholar 
                

	Rouwet D, Mora-Amador R, Sandri L, Ramírez-Umaña C, González G, Pecoraino G, Capaccioni B (Chapter 9) 39 years of geochemical monitoring of Laguna Caliente crater lake, Poás: patterns from the past as keys for the future. In: Tassi F, Mora-Amador R, Vaselli O (eds) Poás volcano (Costa Rica): the pulsing heart of Central America Volcanic Zone. Springer, Heidelberg, Germany

                        Google Scholar 
                

	Rowe GL (1994) Oxygen, hydrogen, and sulfur systematics of the crater lakes system of Poas Volcano, Costa Rica. Geochem J 28:263–287
Article 
    
                    Google Scholar 
                

	Rowe GL Jr, Brantley SL, Fernández M, Fernández JF, Borgia A, Barquero J (1992) Fluid-volcano interaction in an active stratovolcano: the crater lake system of Poás volcano, Costa Rica. J Volcanol Geotherm Res 49:23–51
Article 
    
                    Google Scholar 
                

	Rowe GL Jr, Brantley SL, Fernández JF, Borgia A (1995) The chemical and hydrologic structure of Poás Volcano, Costa Rica. J Volcanol Geotherm Res 123:223–267

                    Google Scholar 
                

	Ruiz P, Carr MJ, Alvarado GE, Soto GJ, Mana S, Feigenson MD, Sáenz LF (Chapter 5) Coseismic landslide susceptibility analysis using LiDAR data PGA attenuation and GIS: The case of Poás volcano, Costa Rica, Central America. In: Tassi F, Mora-Amador R, Vaselli O (eds) Poás volcano (Costa Rica): the pulsing heart of Central America Volcanic Zone. Springer, Heidelberg (Germany)

                        Google Scholar 
                

	Ruiz P, Mana S, Gazel E, Soto GJ, Carr M, Alvarado GE (Chapter 2) Geochemical and geochronological characterisation of the Poas stratovolcano stratigraphy. In: Tassi F, Mora-Amador R, Vaselli O (eds) Poás volcano (Costa Rica): the pulsing heart of Central America Volcanic Zone. Springer, Heidelberg (Germany)

                        Google Scholar 
                

	Rymer H, Brown GC (1989) Gravity changes as a precursor to volcanic eruption at Poás volcano, Costa Rica. Nature 342:902–905
Article 
    
                    Google Scholar 
                

	Rymer H, Cassidy J, Locke CA, Barboza MV, Barquero J, Brenes J (2000) Geophysical studies of the recent 15-year eruptive cycle at Poás Volcano, Costa Rica. J Volcanol Geotherm Res 97:425–442
Article 
    
                    Google Scholar 
                

	Rymer H, Locke CA, Borgia A, Martínez M, Brenes J, van der Laat R, Williams-Jones G (2009) Long-term fluctuations in volcanic activity: implications for future environmental impact. Terra Nova 21:304–309
Article 
    
                    Google Scholar 
                

	Rymer H, Locke CA, Borgia A, Martínez M, Brenes J, van der Laat R (2010) Geophysical and geochemical precursors to the current activity at Poás volcano, Costa Rica. Book of abstracts of the IAVCEI Commission of Volcanic Lakes 7th Workshop on Volcanic Lakes Costa Rica 2010

                        Google Scholar 
                

	Rymer H, Martínez M, Brenes J, Williams-Jones G, Borgia A (Chapter 8) Geophysical and geochemical precursors to changes in activity at Poás volcano. In: Tassi F, Mora-Amador R, Vaselli O (eds) Poás volcano (Costa Rica): the pulsing heart of Central America Volcanic Zone. Springer, Heidelberg (Germany)

                        Google Scholar 
                

	Sano Y, Naoto T, Nishio Y, Fischer TP, Williams SN (2001) Volcanic flux of nitrogen from the Earth. Chem Geol 171:263–271
Article 
    
                    Google Scholar 
                

	Sharp ZD, Barnes JD, Fischer TP, Halick M (2010) An experimental determination of chlorine isotope fractionation in acid systems and applications to volcanic fumaroles. Geochim Cosmochim Acta 74:264–273
Article 
    
                    Google Scholar 
                

	Shinohara H, Kazahaya K, Saito G, Matsushima N, Kawanabe Y (2002) Degassing activity from Iwodake rhyolitic cone, Satsuma-Iwojima volcano, Japan: formation of a new degassing vent, 1990–1999. Earth Planets Space 154:175–185
Article 
    
                    Google Scholar 
                

	Shinohara H, Ohminato T, Takeo M, Tsuji H, Kazahaya R (2015) Monitoring of volcanic gas composition at Asama volcano, Japan, during 2004–2014. J Volcanol Geotherm Res. https://doi.org/10.1016/j.jvolgeores.2015.07.022

	Symonds RB, Gerlach TM, Reed MH (2001) Magmatic gas scrubbing: implications for volcano monitoring. J Volcanol Geotherm Res 108:303–341
Article 
    
                    Google Scholar 
                

	Vargas CA (1979) Antología: el volcán Poás. Universidad Estatal a Distancia, San Jose, Costa Rica

                    Google Scholar 
                

	Vaselli O, Tassi F, Minissale A, Montegrossi G, Duarte E, Fernández E, Bergamaschi F (2003) Fumarole migration and fluid geochemistry at Poás Volcano (Costa Rica) from 1998 to February 2001. In: Oppeneheimer C, Pyle DM, Barclay J (eds) Memoirs of Geological Society London, Special Issue on: “Volcanic degassing”, vol 213, pp 247–262

                        Google Scholar 
                

	Vaselli O, Tassi F, Montegrossi G, Capaccioni B, Giannini L (2006) Sampling and analysis of fumarolic gases. Acta Vulcanol 18:65–76

                    Google Scholar 
                

	Vaselli O, Tassi F, Duarte E, Fernández E, Poreda TJ, Delgado A (2010) Evolution of fluid geochemistry at the Turrialba volcano (Costa Rica) from 1998 to 2008. Bull Volcanol 72:397–410
Article 
    
                    Google Scholar 
                

	Zimmer MM (2002) Volatile chemistry of the Costa Rican segment of the Central American volcanic arc. M.Sc. Thesis, University of New Mexico, Albuquerque, 87 pp

                        Google Scholar 
                

	Zimmer MM, Fischer TP, Hilton DR, Alvarado GE, Sharp ZD, Walker JA (2004) Nitrogen systematics and gas fluxes of subduction zones: insights from Costa Rica arc volatiles. Geochem Geophys Geosyst Q05J11. https://doi.org/10.1029/2003gc000651


Download references




 Acknowledgements
We are indebted with the OVSICORI personnel for the help during the many sampling campaigns that we carried out in the Costa Rica volcanoes, particularly at Poás. This work was financially supported by a bilateral project between CNR and OVSICORI and by the Laboratories of Fluid Geochemistry and Stable Isotope Geochemistry of the Department of Earth Sciences (University of Florence) and CNR-IGG of Florence. OV and FT wish to express their gratitude to Eliecer Duarte (OVSICORI) for the sampling activity and the nice time we had together inside the crater of Poás. We hope that our collaboration can keep going on.


 Author information
Authors and Affiliations
	Department of Earth Sciences, Via G. La Pira 4, 50121, Florence, Italy
Orlando Vaselli, Franco Tassi & Giulio Bini

	CNR Institute of Geosciences and Earth Resources, Via G. La Pira 4, 50121, Florence, Italy
Orlando Vaselli & Franco Tassi

	Department of Earth and Planetary Sciences, University of New Mexico, Albuquerque, NM, 87131-1116, USA
Tobias P. Fischer

	Departamento de Geología, Plaza Ercilla 803, Santiago, Chile
Daniele Tardani

	Volcanological and Seismological Observatory, OVSICORI-UNA, Heredia, 2386-3000, Costa Rica
Erick Fernández, María del Mar Martínez & Marteen J. de Moor


Authors	Orlando VaselliView author publications
You can also search for this author in
                        PubMed Google Scholar



	Franco TassiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Tobias P. FischerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Daniele TardaniView author publications
You can also search for this author in
                        PubMed Google Scholar



	Erick FernándezView author publications
You can also search for this author in
                        PubMed Google Scholar



	María del Mar MartínezView author publications
You can also search for this author in
                        PubMed Google Scholar



	Marteen J. de MoorView author publications
You can also search for this author in
                        PubMed Google Scholar



	Giulio BiniView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Orlando Vaselli .


 Editor information
Editors and Affiliations
	Department of Earth Sciences, University of Florence, Florence, Italy
Franco Tassi 

	Department of Earth Sciences, University of Florence, Florence, Italy
Orlando Vaselli 

	Escuela Centroamericana de Geología, The University of Costa Rica, San Josè, Costa Rica
Raul Alberto Mora Amador 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2019 Springer Nature Switzerland AG


 About this chapter
       



Cite this chapter
Vaselli, O. et al. (2019).  The Last Eighteen Years (1998–2014) of Fumarolic Degassing at the Poás Volcano (Costa Rica) and Renewal Activity.

                     In: Tassi, F., Vaselli, O., Mora Amador, R. (eds) Poás Volcano. Active Volcanoes of the World. Springer, Cham. https://doi.org/10.1007/978-3-319-02156-0_10
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-319-02156-0_10

	Published: 17 March 2019

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-319-02155-3

	
                                Online ISBN: 978-3-319-02156-0

	eBook Packages: Earth and Environmental ScienceEarth and Environmental Science (R0)


Share this chapter
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
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   84.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Hardcover Book
      
	
       USD   109.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					3.237.89.120
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	





    

    
    
    


