Lecture 18

 
Outcomes

How the relative position of fossils in sedimentary rock strata (higher vs lower) reveals their relative age?
· Usually the sedimentary rock strata are distinctive because of their colour, mineral composition, particle size, and thickness. As such, if they have not been disturbed (uplifted, warped, or inverted by geologic processes) the strata are arranged in the order that they’re formed, so the top ones are the youngest. 

Ways in which fossils can form
· The spectacular mounted fossil skeletons we see in museums were formed when dissolved minerals enter the spaces within the bones and then solidified.
· Some fossils, mainly plant fossils are moulds or impressions, with fossils that are preserved in amber showing fine details of the organisms. This is because these organisms were likely compressed shortly after death
· Footprints can be fossilized when an animal walks across mud, and even droppings and gastroliths (stones in the stomach used to grind food), have been preserved as fossils.
· Some fossilized remains such as early humans are frozen and mummified
· Petrified forests are trees fossilized by minerals 
Reasons why the fossil record is incomplete
· The fossil record is incomplete because few organisms fossilize completely, and some organisms are more likely to fossilize than others. Additionally, natural processes destroy many fossils. 
Importance of animal skeletons to the fossil record
· The apparent explosion of life that marked the begging of the Cambrian era also coincides with the appearance of skeletons (structures that support organism)
· Early fossils of bacteria and plants are recognizable due to the presence of cell walls because they provided physical support and maintained cell shape and structure
· The absence of cell walls and analogous structures in invertebrate animals led to fewer fossils but insects and other arthropods began to fossilize due to their exoskeleton
· The teeth and bones that started appearing in fossil finds, marked a sharp increase in the abundance of fossils because hard tissues usually end up being mineral fossilization, whereas soft tissues are usually fossilized as moulds (dinosaurs are well represented in the fossil record because of their size and well developed bones)
Approximate age of the first living things, the first eukaryotes, and the first multicellular eukaryotes, based on fossil evidence
· The first fossil evidence of life (stromatolites- a laminated, usually mounded sedimentary fossil formed from layers of cyanobacteria, calcium carbonate, and trapped sediment) dates back about 3.5 billion years ago
· Blue green prokaryotes and plants date back about 2.5 bya (identified through increase in atmospheric oxygen)
· Earliest unicellular eukaryotes date back 2 bya, while earliest multicellular eukaryotes date back 1.2 bya 
· History of life on earth was not gradual, the diversity of groups of organisms exploded about 600 million years ago, marking the beginning of the Cambrian. 
Most recent common ancestor (MRCA) for a given group(s), given a phylogenetic tree.
· To find this start at present day and climb 
· MRCA is the node where two branches meet
[bookmark: _GoBack]Consider the question: The most recent common ancestor (MRCA) of humans and salmon lived about 440 million years ago, and the MRCA of humans and sharks lived about 460 million years ago. Based on these dates, approximately when did salmon and sharks last share a common ancestor?
A.Less than 440 million years ago
B.About 440 million years ago
C.About 460 million years ago ( This is the case because after sharks diverged, salmon and humans continued being the same for 20M years, at which point salmon diverged) 
D.More than 460 million years ago

Why the idea that “humans are descended from chimps” is inaccurate.
· The idea that we are descended from chimpanzees is nonsense because the most common recent ancestor that gave rise to chimps, bonobos, and humans wouldn’t have looked exactly like chimps, and chimpanzees wouldn’t have been around either 

Why some traditional groupings of organisms (“reptiles”, “fish”) do not reflect evolutionary relationships
· Even though birds are genetically closely related to modern-day reptiles, we don’t consider birds 'reptiles'. Excluding birds when we refer to reptiles shouldn’t be the case in an evolutionary sense.
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