Extinction Lab Reading Supplement
The Cretaceous-Paleogene Extinction
[bookmark: _GoBack]Approximately 66 million years ago, at the end of the Mesozoic era, a mass extinction took place that wiped out 75% of life on earth, the second-largest extinction event in Earth’s history. This is known as the Cretaceous-Paleogene Extinction Event, named for the two geologic periods that it marks the transition between. It is marked in the geologic record not only by an abrupt change in the fossils present, but also by a distinct sediment layer containing high levels of iridium, a metal commonly found in asteroids but rare in the earth’s crust.
The presence of this layer and simultaneous global scale of the extinction have led scientists to the conclusion that a 10-15 km asteroid impacted the earth and set off of chain of environmental changes that led to the extinction of three-quarters of all species. A likely impact site for the asteroid is the Yucatan Peninsula of Mexico, where the 180 km wide Chicxulub Crater was found to contain granite ejected from deep inside the earth. 
	The collision of the asteroid with the planet released the energy equivalent of 100 trillion tons of TNT, which would not only have immediately levelled a large area near the impact site, but also set off wide-ranging firestorms in North America and created an immense cloud of ejecta and dust. Ejecta from the impact was expelled from earth’s atmosphere, bringing with it immense amounts of infrared radiation upon reentry that likely killed many exposed organisms. 
	While the extreme events immediately following the impact likely led to a large amount of extinctions, long-term changes lasting through the years following the impact were a significant cause of extinction as well. The combination of soot from the firestorms and the cloud of dust encircled the earth and led to a year-long nuclear winter that inhibited photosynthesis and produced acid rain. The oceans became acidified as a result, threatening organisms with calcium-carbonate shells. The sea-surface temperature has been estimated to have dropped as much as 7°C. Freezing temperatures persisted around the globe for years due to sulfuric acid droplets in the atmosphere, which had the effect of blocking sunlight even after the dust cloud had dissipated.
	The asteroid impact led to a cascade of other environmental disasters as well, such as increased tectonic activity and volcanism, sea level rise, and the eruption of the Deccan Traps, all of which would have confounded the long-term effects of the impact.
Extinctions took place in every known clade, with many likely taking place due to food web effects. Microscopic organisms and plants that were negatively impacted by changing ocean chemistry, atmospheric composition, and sunlight availability went extinct first, closely followed by herbivores and their predators. In this way, even organisms that could survive the change in physical conditions were still vulnerable to extinction through loss of available food. Besides the crocodilians, no tetrapod greater than 25 kg is known to have survived the extinction event.
	Taxon
	First 
Recognized
	Ecto/
Endothermic
	Broad Habitat
	Invertebrate/
Vertebrate
	Niche Breadth At K-Pg

	Mammalia
	~200 mya
	Endothermic
	Terrestrial, Aquatic
	Vertebrate
	Narrow

	Insecta
	~396 mya
	Ectothermic
	Terrestrial
	Invertebrate
	Narrow

	Mollusca
	~500 mya
	Ectothermic
	Aquatic
	Invertebrate
	Wide

	Archosauria
	~250 mya
	Both
	Terrestrial, Aquatic
	Vertebrate
	Wide

	Amphibia
	~370 mya
	Ectothermic
	Terrestrial, Aquatic
	Vertebrate
	Narrow

	Echinodermata
	~540 mya
	Ectothermic
	Aquatic
	Invertebrate
	Wide

	Osteichthyes
	~420 mya
	Ectothermic
	Aquatic
	Vertebrate
	Wide

	Crustacea
	~511 mya
	Ectothermic
	Aquatic
	Invertebrate
	Wide



