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                    Abstract
Geologists, Paleontologists and other historical scientists are frequently concerned with narrative explanations targeting single cases. I show that two distinct explanatory strategies are employed in narratives, simple and complex. A simple narrative has minimal causal detail and is embedded in a regularity, whereas a complex narrative is more detailed and not embedded. The distinction is illustrated through two case studies: the ‘snowball earth’ explanation of Neoproterozoic glaciation and recent attempts to explain gigantism in Sauropods. This distinction is revelatory of historical science. I argue that at least sometimes which strategy is appropriate is not a pragmatic issue, but turns on the nature of the target. Moreover, the distinction reveals a counterintuitive pattern of progress in some historical explanation: shifting from simple to complex. Sometimes, historical scientists rightly abandon simple, unified explanations in favour of disunified, complex narratives. Finally I compare narrative and mechanistic explanation, arguing that mechanistic approaches are inappropriate for complex narrative explanations.
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                    Notes
	For example, Kitcher (1993); Hempel (1965) and Hull (1975) appear to agree that historical enquiry is primarily narrative.


	
Glennan (2010) employs ‘realism’ as contrasting from explanatory pluralism. This term is not ideal, as explanatory pluralists are certainly realists about explanations when compared to, say, van Fraassen’s (1980) pragmatic view.


	I speak in terms of past events, but historical enquiry also covers historical processes, entities and states of affairs. The claims made about events carry over to these other targets. I am happy for a large variety of causal explanations to count as narrative. The contrast is between those which target particular events or patterns, and those which target regularities. A geologist might explain particular snowball events, or explain why the dynamics of atmosphere, icepack, and so on, operate as they do. The former is narrative, the latter is not.


	Turner’s (2005, 2007) I skepticism regarding the epistemic potential of historical science is in part due to underestimating the role explanation can play in confirmation—but such discussion is for a different paper.


	I am grateful to an anonymous referee for stressing the importance of this kind of distinction.


	One way of thinking about simplicity is in terms of the informativeness of the explanans. Low detail explanations have explanans which contain a lot of information qua the explanandum—and so few are required. High detail explanations have explanans which are not as informative, and so more are required for sufficiency (thanks to Arnon Levy for suggesting this).


	Some anti-reductionsts, following Putnam (1988), claim that we ought to prefer the geometric explanation of a square peg not fitting into a round hole (which refers to the squareness of the peg and the roundness of the hole) at least as much, if not more, than the physical explanation (which refers to their constitutive properties). Although these philosophers agree with pluralists that high-level explanations are suitable, they part with them in their monism. The pluralist claims that either the geometric or physical explanation is suitable, while the anti-reductionist claims that the geometric explanation is the best.


	One way of precisifying this arugment involves putting forward a view on explanatory relevance (see Craver 2007, chap. 4 and Strevens 2008, chap. 7 for examples). An account of explanatory relevance tells us information which, of all the information pertaining to the expanandum, ought to be included in an explanation. If the diffuse explanans of the explanation of sauropod gigantism I have presented turn out to be explanatorily relevant, then decreasing detail by omitting those aspects would make for a worse explanation.


	Thanks to an anonymous referee for pushing me on this.


	One way of making this suggestion more formal would be to draw on Strevens’ (2003, also see Colyvan (2005) for a succinct summary) discussion of the emergence of simple macro-level systems out of complex micro-level systems. It may be that (qua size increase) Fossa populations expressed the right kind of consistency on the micro-level to be capturable by a simple theory on the macro level, while sauropod populations did not.


	There is much more discussion to be had about the role of idealizations in mechanistic explanation, and in the relationship between the systems tradition and so-called ‘model-based’ explanations (Weisberg 2007; Godfrey-Smith 2009) in ecology, economics and (by my lights) historical science (see Matthewson and Calcott 2011; Levy (in prep); Levy & Bechtel (2013) for a good start).


	The importance of regularities to mechanistic explanation, which backdrops this discussion, is not an issue I have space to delve into here. Anderson (2012) presents and defends a much broader conception of ‘regularity’ which allows for increased contingency within mechanisms. However, she still denies that unique causal chains (which complex narratives paradigmatically target) could count as the target of mechanistic explanation.


	I’m grateful to an anonymous referee for helping me bring this point out.





References
	Alroy, J. (1998). Cope’s rule and the dynamics of body mass evolution in North American fossil mammals. Science, 280, 731–734.
Article 
    
                    Google Scholar 
                

	Anderson, H. (2012). The case for regularity in mechanistic causal explanation. Synthese, 189, 415–432.
Article 
    
                    Google Scholar 
                

	Beatty, J., & Carrera, I. (2012). When what had to happen was not bound to happen: History, chance, narrative, evolution. Journal of the Philosophy of History, 5(3), 471–495.
Article 
    
                    Google Scholar 
                

	Bechtel, W., & Abrahamsen, A. (2005). Explanation: A mechanist alternative. Studies in History and Philosophy of Biological and Biomedical Science, 36(2), 421–441.
Article 
    
                    Google Scholar 
                

	Bechtel, W., & Richardson, R. C. (1993). Discovering complexity : Decomposition and localization as strategies in scientific research. Princeton, NJ: Princeton University Press.

                    Google Scholar 
                

	Berner, R. A., VandenBrooks, J. M., et al. (2007). Oxygen and evolution. Science, 316(5824), 557–558.

                    Google Scholar 
                

	Burness, G. P., Diamond, J., & Flannery, T. (2001). Dinosaurs, dragons, and dwarfs: The evolution of maximal body size. Proceedings of the National Academy of Sciences, 98(25), 14518–14523.

                    Google Scholar 
                

	Cleland, C. E. (2002). Methodological and epistemic differences between historical science and experimental science. Philosophy of Science, 69(3), 447–451.
Article 
    
                    Google Scholar 
                

	Cleland, C. E. (2011). Prediction and explanation in historical natural science. The British Journal for the Philosophy of Science, 62, 551–582.
Article 
    
                    Google Scholar 
                

	Colyvan, M. (2005). Probability and ecological complexity. Biology and Philosophy, 20(4), 869–879.
Article 
    
                    Google Scholar 
                

	Craver, C. F. (2005). Beyond reduction: Mechanisms, multifield integration and the unity of neuroscience. Studies in History and Philosopy of Biological and Biomedical Science, 36(2), 373–395.
Article 
    
                    Google Scholar 
                

	Craver, C. F. (2007). Explaining the brain : Mechanisms and the mosaic unity of neuroscience. Oxford/New York: Oxford University Press/Clarendon Press.
Book 
    
                    Google Scholar 
                

	Cummins, R. C. (1975). Functional analysis. Journal of Philosophy, 72(November), 741–764.
Article 
    
                    Google Scholar 
                

	Donnadieu, Y., Godderis, Y., Ramstein, G., Nedelec, A., & Meert, J. (2004). A ‘snowball Earth’ climate triggered by continental break-up through changes in runoff. Nature, 428, 303–306.

                    Google Scholar 
                

	Eldredge, N. & Gould, S. J. (1972). Punctuated equilibria: An alternative to phyletic gradualism. In T. J. M. Schopf (Ed.), Models in paleobiology. San Francisco: Freeman. vi, (p. 250).

	Glennan, S. (2002). Rethinking mechanistic explanation. Philosophy of Science, 69(3), S342–S353.
Article 
    
                    Google Scholar 
                

	Glennan, S. (2010). Ephemeral mechanisms and historical explanation. Erkenntnis, 72(2), 251–266.
Article 
    
                    Google Scholar 
                

	Godfrey-Smith, P. (2009). Models and fictions in science. Philosophical Studies, 143(1), 101–116.
Article 
    
                    Google Scholar 
                

	Gould, S. J., Raup, D. M., et al. (1977). The shape of evolution: A comparison of real and random clades. Paleobiology, 3(1), 23–40.

                    Google Scholar 
                

	Grantham, T. A. (1999). Explanatory pluralism in paleobiology. Philosophy of Science, 66(3), 236.

                    Google Scholar 
                

	Hempel, C. G. (1965). Aspects of scientific explanation and other essays in the philosophy of science. New York: Free Press.

	Hoffman, P. F., & Schrag, D. P. (2002). The snowball Earth hypothesis: Testing the limits of global change. Terra Nova, 14(3), 129–155.
Article 
    
                    Google Scholar 
                

	Hull, D. L. (1975). Central subjects and historical narratives. History and Theory, 14(3), 253–274.
Article 
    
                    Google Scholar 
                

	Hull, D. L. (1989). The metaphysics of evolution. Albany, New York: State University of New York Press.

                    Google Scholar 
                

	Hummel, J., Gee, C. T., et al. (2008). In vitro digestibility of fern and gymnosperm foliage: Implications for sauropod feeding ecology and diet selection. Proceedings of the Royal Society B: Biological Sciences, 275(1638), 1015–1021.
Article 
    
                    Google Scholar 
                

	Hunt, G., & Roy, K. (2006). Climate change, body size evolution, and Cope’s rule in deep-sea ostracodes. PNAS, 103(5), 1347–1352.
Article 
    
                    Google Scholar 
                

	Huss, J. (2009). The shape of evolution: The MBL model and clade shape. In D. Sepkoski & M. Ruse (Eds.), The paleobiological revolution : Essays on the growth of modern paleontology (p. 568). Chicago: University of Chicago Press.

                    Google Scholar 
                

	Hyde, W. T., Crowley, T. J., et al. (2000). Neoproterozoic ‘snowball Earth’ simulations with a coupled climate/ice-sheet model. Nature, 405(6785), 425–429.
Article 
    
                    Google Scholar 
                

	Inkpen, R., & Turner, D. (2012). The topography of historical contingency. Journal of the Philosophy of History, 6(1), 1–19.
Article 
    
                    Google Scholar 
                

	Jackson, F., & Pettit, P. (1992). In defense of explanatory ecumenism. Economics and Philosophy, 8(1), 1–21.
Article 
    
                    Google Scholar 
                

	Jeffares, B. (2008). Testing times: Regularities in the historical sciences. Studies in History and Philosophy of Science Part C: Studies in History and Philosophy of Biological and Biomedical Sciences, 39(4), 469–475.
Article 
    
                    Google Scholar 
                

	Kitcher, P. (1981). Explanatory unification. Philosophy of Science, 48(4), 507–531.
Article 
    
                    Google Scholar 
                

	Kitcher, P. (1993). The advancement of science : Science without legend, objectivity without illusions. New York: Oxford University Press.

                    Google Scholar 
                

	Klein, N. (2011). Biology of the sauropod dinosaurs : Understanding the life of giants. Bloomington, IN: Indiana University Press.

                    Google Scholar 
                

	Kosso, P. (2001). Knowing the past : Philosophical issues of history and archaeology. Amherst, NY: Humanity Books.

                    Google Scholar 
                

	Levy, A. (2013). Three kinds of new mechanism. Biology and Philosophy, 28, 99–114.
Article 
    
                    Google Scholar 
                

	Levy, A. (in preperation). Machines & decomposition.

	Levy, A., & Bechtel, W. (2013). Abstraction and the organization of mechanisms. Philosophy of Science, 80(2), 241–261.

                    Google Scholar 
                

	Machamer, P., Darden, L., et al. (2000). Thinking about mechanisms. Philosophy of Science, 67(1), 1–25.
Article 
    
                    Google Scholar 
                

	Matthewson, J., & Calcott, B. (2011). Mechanistic models of population-level phenomena. Biology and Philosophy, 26(5), 737–756.
Article 
    
                    Google Scholar 
                

	McShea, D. W. (1991). Complexity and evolution: What everybody knows. Biology and Philosophy, 6(3), 303–324.
Article 
    
                    Google Scholar 
                

	Midgley, J. J., et al. (2002). Why were dinosaurs so large? A food quality hypothesis. Evolutionary Ecology Research, 4, 1093–1095.

                    Google Scholar 
                

	Powell, R. (2009). Contingency and convergence in macroevolution: A reply to John Beatty. Journal of Philosophy, 106(7), 390–403.

                    Google Scholar 
                

	Putnam, H. (1988). Representation and reality. Cambridge: MIT Press.

                    Google Scholar 
                

	Raup, D. M. (1991). Extinction: Bad genes or bad luck?. New York: W.W: Norton.

                    Google Scholar 
                

	Ruxton, G. D., & Wilkinson, D. M. (2011). The energetics of low browsing in sauropods. Biology Letters, 7, 779–781.
Article 
    
                    Google Scholar 
                

	Salmon, Wesley. (1984). Scientific explanation and the causal structure of the world. Princeton, NJ: Princeton University Press.

                    Google Scholar 
                

	Sander, P. M., & Clauss, M. (2008). Sauropod gigantism. Science, 322(5899), 200–201.
Article 
    
                    Google Scholar 
                

	Sander, P. M., Christian, A., et al. (2011). Biology of the sauropod dinosaurs: The evolution of gigantism. Biological Reviews, 86(1), 117–155.
Article 
    
                    Google Scholar 
                

	Schopf, J. W., & Klein, C. (1992). The proterozoic biosphere : A multidisciplinary study. Cambridge, MA: Cambridge University Press.

	Sober, E. (1988). Reconstructing the past. Parsimony, evolution, and inference. Cambridge, MA: MIT Press.

                    Google Scholar 
                

	Sober, E. (2008). Evidence and evolution. The logic behind the science. Cambridge, MA: Cambridge Univeristy Press.
Book 
    
                    Google Scholar 
                

	Sterelny, K. (1996). Explanatory pluralism in evolutionary biology. Biology & Philosophy, 11(2), 193–214.
Article 
    
                    Google Scholar 
                

	Strevens, M. (2003). Bigger than Chaos: Understanding complexity through probability. Cambridge, MA: Harvard University Press.

	Strevens, M. (2008). Depth: An account of scientific explanation. Cambridge, MA: Harvard University Press.

                    Google Scholar 
                

	Tucker, A. (1998). Unique events: The underdetermination of explanation. Erkenntnis, 48(1), 61–83.
Article 
    
                    Google Scholar 
                

	Tucker, A. (2004). Our knowledge of the past: A philosophy of historiography. Cambridge, MA: Cambridge University Press.
Book 
    
                    Google Scholar 
                

	Turner, D. (2005). Local underdetermination in historical science. Philosophy of Science, 72(1), 209–230.
Article 
    
                    Google Scholar 
                

	Turner, D. (2007). Making prehistory: Historical science and the scientific realism debate. Cambridge, MA: Cambridge University Press.

	Turner, D. (2009). Beyond detective work: Empirical testing in paleontology. In D. Sepkoski & M. Ruse (Eds.), The paleobiological revolution : Essays on the growth of modern paleontology (p. 568). Chicago: University of Chicago Press.

                    Google Scholar 
                

	Van Fraassen, B. C. (1980). The scientific image. Oxford: Oxford University Press.
Book 
    
                    Google Scholar 
                

	Weisberg, M. (2007). Three kinds of idealization. Journal of Philosophy, 104(12), 639–659.

                    Google Scholar 
                

	Williams, G. E. (1975). Late Precambrian glacial climate and the Earth’s obliquity. Geological Magazine, 112, 441–465.
Article 
    
                    Google Scholar 
                

	Woodward, J. (2002). What is a mechanism? A counterfactual account. Proceedings of the Philosophy of Science Association, 2002(3), S366–S377.
Article 
    
                    Google Scholar 
                

	Woodward, J. (2003). Making things happen: A theory of causal explanation. Oxford: Oxford University Press.

                    Google Scholar 
                


Download references




Acknowledgments
Thanks to Zoe Drayson, Daniel Nolan, Brett Calcott, Kim Sterelny, Arnon Levy, Gladys Kostyrka and two anonymous reviewers for helpful comments. This paper has been presented in various forms to the philosophy departments of ANU and Sydney University, as well as at the 2012 PSA conference—I am grateful for the feedback received there.


Author information
Authors and Affiliations
	Philosophy Department, RSSS, Australian National University, Coombs (bldg 9), Canberra, 2601, Australia
Adrian Mitchell Currie


Authors	Adrian Mitchell CurrieView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Adrian Mitchell Currie.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Currie, A.M. Narratives, mechanisms and progress in historical science.
                    Synthese 191, 1163–1183 (2014). https://doi.org/10.1007/s11229-013-0317-x
Download citation
	Received: 11 February 2013

	Accepted: 14 July 2013

	Published: 23 July 2013

	Issue Date: April 2014

	DOI: https://doi.org/10.1007/s11229-013-0317-x


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
                        


Keywords
	Explanation
	Narrative
	Mechanism
	Historical science
	 Scientific progress








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.215.186.75
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    