
GEOL 395/BIOL 453: Evolution and fossil record of Marine Mammals 
CRN: 13835/13836 Section: 05/01 
Room: SSMB 215 
Meeting times: Fridays 2-2:50pm 
Fall 2019: 1 credit 
 
Instructor: Robert W. Boessenecker, Ph.D. 
Phone: 650-554-9831 
Email: Boesseneckerrw@cofc.edu  
Office: SSMB 230B 
Office hours: Wednesday1-3pm 
 
Course Overview: Marine mammals consist of ~130 species belonging to several 
familiar groups – whales and dolphins (Cetacea), seals, sea lions, and walruses 
(Pinnipedia), manatees and dugongs (Sirenia), the sea otter, and the polar bear. Marine 
mammals have returned to the sea and adapted to marine life in a variety of ways – 
dietary/prey acquisition (e.g. filter feeding), physiological (e.g. counter current heat 
exchange), locomotory (new swimming styles), and reproductive change (e.g. polygyny). 
An extensive and rapidly improving fossil record has demonstrated some marine 
mammal groups to be some of the best-known examples of macroevolution – in 
particular, the remarkable land to sea transition of ancient whales. 
 
This class will delve into relatively advanced readings from the peer-reviewed (primary 
literature) and investigate the role of the fossil record in answering basic questions (and 
driving new, unanswered questions) about the evolution of marine mammals. 
 
Student Learning Outcomes: 
 -Develop advanced reading skills via exploration of the primary literature 
 -Become familiar with contemporary topics and controversies in marine mammal 
paleontology through reading and discussion of the assigned articles 
 -Engage in and practice scientific discourse and debate 
  
Expectations: 
 -This is a seminar style class and most meetings will consist of discussions about 
readings assigned – students are expected to read all assigned readings 
 -Readings will be primarily from the peer-reviewed literature; technical articles 
can be dense and challenging, so I encourage students to use google to look up definitions 
or, if I am available, ask me for clarification (prior to class); informed discussion is 
preferable! Furthermore, ‘comparing notes’ and discussing the readings outside class is 
kosher and encouraged. 
  
 Assessment: Grading Policy 
 
Class participation: 100%. Seminar classes are fueled by informed discussion of 
weekly readings and other topics in class. I will be recording who is and is not 
contributing thoughtful comments,  
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Course schedule – readings will be posted to OAKS 
August 24 – Introduction; Mace Brown Museum of Natural History 
August 30 – origin of whales 
September 6: fossil record and preservation of marine mammals 
September 13 – echolocation and hearing in whales 
September 20: Teeth to baleen 
September 27: secondary sex characteristics and social behavior 
October 4 – Sirenians I 
October 11 – Sirenians II 
October 18 – Desmostylians 
November 1 – pinniped origins 
November 8 – Pinniped phylogeny & evolution 
November 15 – unusual species 
November 22 – macroevolution, extinction, and the future 


