Summary of Gould & Lewontin (1979): “The Spandrels of San Marco” 
Big Idea
[bookmark: _Hlk218460884]An adaptation is a heritable trait that arose and spread in a population because it increased reproductive success under past environmental conditions. An adaptation is a trait whose origin is explained by natural selection. The point of the Spandrals paper is that no everything in biology is an adaptation. Many features of organisms exist because of constraints, history, and structure, not because natural selection directly selected them based on specific functions. Gould and Lewontin argue that the mosaic design on the spandrels in St. Mark's Basilica is "so elaborate, harmonious, and purposeful that we are tempted to view it as the starting point of any analysis, as the cause in some sense of the surrounding architecture." However, the spandrels were an architectural constraint that "provide a space in which the mosaicists worked".
The Spandrel Metaphor
In St. Mark’s Cathedral in Venice:
•	A dome sits on arches.
•	The geometry forces triangular spaces to appear.
•	These spaces (called spandrels) are structural byproducts.
•	Artists later painted beautiful scenes on them, making them functional and seemingly intentional.
Biology works the same way.
Some biological traits:
•	arise as byproducts of how organisms are built,
•	then later become useful,
•	but were not originally shaped by selection for that function.
 The Panglossian Error
[bookmark: _Hlk218460716]Many scientists assume that if a trait exists, it must be an adaptation. The adaptationist perspective is analogous to that of Dr. Pangloss, a character in Voltaire's Candide, who believed that the world he lived in was the best world possible. This view is embodied in the statement by Pangloss that "Everything is made for the best purpose. Our noses were made to carry spectacles, so we have spectacles. Legs were clearly intended for breeches, and we wear them."
In biology the Panglossian perspective leads to:
•	“just-so stories”
•	ignoring constraints, development, and history
•	oversimplifying evolution
 In fact evolution incorporates:
•	natural selection
•	physical & chemical constraints
•	developmental pathways
•	historical accidents
•	chance & drift
Selection works with what already exists — it does not design from scratch.
Function does not explain origins. A structure can be useful now even if it did not arise because of that use.
