
GY 112 Lecture Notes                                D. Haywick (2006)  1

GY 112 Lecture Notes 
Mesozoic Overview 

 
Lecture Goals: 
A) The end of the Paleozoic 
B) Mesozoic time frame and evolutionary developments 
C) Paleogeography and key tectonic events 
 
Textbook reference: Levin 7th edition (2003) Chapters 11 & 12;  Levin 8th edition (2006) Chapters 13 & 14 
 
A) The end of the Paleozoic 
A few lectures ago, I hinted that the Paleozoic came in with a bang (the Cambrian 
explosion) and went out pretty much the same way. With a bang. The terminal Paleozoic 
event was the greatest mass extinction recorded in geology1. Depending on who you talk 
to (or whose articles you read), 90 to 98% of the living plants and animals bit the big one 
(i.e., went extinct). Marine animals were the worst hit. Trilobites (a sub-phylum) entirely 
went extinct during the Permian (but possibly before the major extinction event). Rugose 
corals also died off. The mass extinction opened up all sorts of new niches for new 
animal and plant species to occupy in the Mesozoic. We will discuss these new 
evolutionary developments a bit later in this lecture. 

 
So what caused the extinction? There 
are a group of scientists who believe 
that it had to have been 
extraterrestrial. They claim that the 
sudden demise of so many species is 
very similar to what occurred at the end 
of the Mesozoic which is now generally 
accepted as a impact-generated 
extinction event. However, it needs to 

be clearly stated that no Paleozoic-ending impact site has been located on the planet. If it 
impacted in the ocean (a likely event given that the Earth is 70% water covered), no 
record of this impact will ever be found. Ocean crust is a maximum of 200 million years 
old due to recycling at plate boundaries. Interesting carbon molecules (fullerenes) have 
been found in some Permian-Triassic sedimentary rocks that may support an impact, but 
the jury is still out on this one. Others have suggested that a nearby star went supernova 
(a star blowing up within a few light years of our solar system would bath the Earth in 
enough radiation to extinguish much of our life). The problem with these hypotheses is 
that there is no way to test them, at least not yet. That doesn’t mean that they are 
incorrect, just that they can’t be evaluated. In science, like life in general, we find the 
exotic more interesting than the mundane. It is more appealing to think that some huge 
asteroid hit us or that a star exploded as a method of causing a mass extinction then a 

                                                           
1 You always have to remember that the Phanerozoic is the shortest Eon and has the most complete fossil 
record. The terminal Paleozoic event saw the demise of more marine and terrestrial species then any after 
it, but this may not be the same as saying it was the worst extinction ever. It is quite possible that “worse” 
extinctions occurred in the Proterozoic, but little was preserved to record them. 
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more traditional explanation like climate change. The biggest mass extinction occurred 
soon after final assembly of Pangaea. Did the resulting climate change (things got really 
dry on land) contribute to the extinction? Why did the trilobites die off before everything 
else? Was this coincidence or was the mass extinction more prolonged then we think? If 
so, this would make the extinction/exploding start hypotheses less likely. Lots of 
questions; few answers. Yet another reason why I like being a geologist. 
 

B) Mesozoic Time Frame 
Unlike the Paleozoic, the 
Mesozoic is divided into 
only 3 periods, so you 
shouldn’t have any 
problems remembering 
them. The Cretaceous and 
Jurassic are informally 
named after important 
plant developments. The 
angiosperms (flowering 
plants) were the most 
important development in 

the Cretaceous and cycads, a type of gymnosperm first appeared in the Jurassic. The 
Triassic is known by some as the Age of the Reptiles, but others refer to the entire 
Mesozoic as the Age of the Reptiles. Confused yet? Perhaps I won’t tell you that the 
Mesozoic is also known as the Age of the 
Gymnosperms. 
 
The entire Mesozoic was only about 180 
million years long, but there were some 
major evolutionary developments. The first 
reptiles evolved in the Paleozoic, but they 
really started to dominate the land and sea 
during the Triassic. A typical evolutionary 
change seen in a lot of animal groups is a 
progressive increase in body size over time. 
This certainly occurred with the reptiles in 
the Mesozoic (see image to right that shows 
how the carnivorous bipeds evolved over 
time from http://www.pvisuals.com). By the 
Triassic, they were positively huge. 
Eventually, they would evolve into 
dinosaurs (the so-called terrible lizards), 
but the Triassic had its share of huge 
beasties. 
 
Since we are on the topic of land animals, we 
should mention a couple of others. Neither 
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were overly big or abundant during the Mesozoic, but they were survivors when they had 
to be. The first birds are thought to have evolved in the Jurassic. The first mammals are 
thought to have evolved in the Triassic. When the dinosaurs went extinct at the end of the 
Mesozoic, both groups were well posed to take over the Earth. Sound familiar? The 
pattern of extinction followed by evolutionary development has occurred time and time 
again on this planet. The only question now is, what animal is going to take over when 
the next terrible beastie (us) goes extinct? My money is on the insects. 
  

I should also mention some of the beasties in the 
oceans during the Mesozoic. Some were large (like the 
swimming reptiles ichthyosaurs and mosasaurs) 
whereas others were tiny (like the microfossils 
diatoms and the nannofossils coccolithophorids – 
coccoliths for short; see image of one a mere 0.04 mm 
across to left from http://www.bigelow.org). My favorite 
marine beasties of the Mesozoic were  the ammonites 
(see image to right from http://www.fundapolis.org). These 
coiled mollusks (relatives to the squid and octopi) 
were around in the Paleozoic, but in my opinion, they 
really became impressive in the Mesozoic. Sadly, they 

all went extinct with the dinosaurs at the end of the Cretaceous.  

 

C) Paleogeography and Tectonics 
The figures on the next page from 
Chris Scotese’s web page shows 
the distribution of continental land 
masses at three time during the 
Mesozoic. The one thing that 
should immediately strike you is 
that the continents are now all 
starting to drift apart. In deed, you 
can consider the Mesozoic to be the 
period of time when Pangaea broke 
apart (I have resisted the urge to 
call the Mesozoic the Age of Pangaea break-up). The actually break up was prolonged 
and carried on well into the Cenozoic (it’s still going on today!). With the break-up came 
a tremendous amount of sedimentation. The Mountain belts formed when Pangaea came 
together were constantly weathered and eroded producing thick wedges of sediment that 
spread into the interiors of the continents. At the end of the Paleozoic (Permian) a cross 
section through the central part of Pangaea (about where we present live) would have 
looked like the first of the sketches below. As the Mesozoic progressed, rifting became 
the major tectonic process. Africa and North America were starting to separate. The 
initial rifting (Triassic) resulted in a series of normal fault blocks that all slipped down 
relative to one another (this is the natural response to tension). Geologists call this type of 
fault structure a grabben (a German word meaning grave). The rift was initially filled  
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with arkose and breccia deposits, but as time proceeded and the rift widen and got deeper, 
it was eventually flooded by sea water. High rates of evaporation and a shallow seaway 
ensured evaporite sedimentation(including salt) throughout much of the rift. Thick salt 
deposits are common in the Jurassic from Alabama to Texas. None of these rocks are 
presently exposed at the surface. To see the salt deposited in the Jurassic of Alabama, you 
would have to drill 20,000 feet below Mobile Bay. All of the rift-fill sediments are buried 
beneath thick deposits of younger sediment. 
 

 
 
 

By the time of the Cretaceous, both the Gulf of Mexico and the new Atlantic Ocean had 
opened up into respectable water ways. They were no longer shallow enough for 
widespread salt deposition to occur. Instead, sedimentation was driven by standard 
passive shoreline processes. This beach and nearshore sedimentation still occurs along 
the Gulf Coast today, but in the Cretaceous, the beach was by Montgomery. 
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Well this is supposed to be a general 
overview of the Mesozoic. Stuff was also 
happening in other parts of North America 
and the world as a whole. The break up of 
Pangaea occurred in a number of steps. 
North America separated first, but it was 
soon followed by the departure of  
Africa+South America from the rest of 

Gondwanna around 160 MA. Africa and 
South America would separate from each other 
around 120 MA. 
 
India separated from Gondwanna at 120 MA. 
It was about to begin a journey straight up 
(due north) that would bring it into a collision 
with Asia later in the Cenozoic. It was a very 
fast journey and while in route, India must 
have passed over a very hot spot during the 
Cretaceous. At this time, a series of flood 
basalts now called the Deccan Traps were 
erupted in the western portion of the 

subcontinent (area in green on the diagram to the left from http://www.mantleplumes.org/). 
Get ready for this; by the time the basalt stopped flowing, it had covered 500,000 square 
kilometers of India (about the size of France!) and produced a total of 1 million cubic 
kilometers of new rock (see picture of the 
Deccan traps to right from http://www.semp.us). To 
the best of our knowledge, this is one of the 
largest example of flood basalt production our 
Earth has every seen (beware this comment; who 
really knows what was going on in the Archean 
and Proterozoic). The amount of volcanic gas 
produced in this event probably cause climatic 
changes and may have made life difficult for life 
around the planet. The largest flood basalt event 
occurred in Siberia at the end of the Permian. The Siberian Traps (see image of flood 

basalts below from 
http://www.utc.edu/Faculty/Habte-
Churnet/geol342/igneous) may have 
contributed to the Permian-
Triassic extinction. Just think of 
all the gases that would have 
been erupted with the basalts. 
 
After India separated, only 
Antarctica and Australia 
remained as part of 
Gondwanna. Australia finally 
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separated from Antarctica at around 80 MA. All of the modern continents were now free; 
Pangaea  was no more. Shed a tear. 
 
Once North America separated from the rest of Pangaea, the tectonic situation changed 
dramatically. The east coast, which had been an area of tectonic compression for most of 
the Paleozoic, now went passive (beach sedimentation!). But the west coast, well it 
started to experience a series of tectonic collisions. The Mesozoic is the Era that saw the 
development of the Cordilleran Mountain chain. Four distinct orogenies affected the west 
during the Mesozoic: 
 

Sonoma Orogeny (mostly Triassic) 
Nevadan Orogeny (Jurassic-Cretaceous) 

Sevier Orogeny (Jurassic – Cenozoic) 
Laramide Orogeny (mostly Cretaceous) 

 
Note that these orogenies are overlapping in time. Unlike the orogenies that were 
responsible for the Appalachian Mountains, the events that will ultimate produce the 
Cordilleran Mountains were a series of more localized events. A series of compressional 
pulses formed the mountains that characterize the western portion of North America. As a 
result, the Cordilleran Mountains are completely different than the Appalachians. 
 

Important terms/concepts from today’s lecture 
(Google any terms that you are not familiar with)  

 
Mesozoic Era 

Triassic (Age of Reptiles) 
Jurassic (Age of Cycads) 

Cretaceous (Age of Angiosperms) 
Terminal Paleozoic extinction 

Mass Extinctions 
Extraterrestrial 

dinosaurs 
 ichthyosaurs and mosasaurs 

diatoms  
coccolithophorids (coccoliths) 

 ammonites 
Sonoma Orogeny 
Nevadan Orogeny  
Sevier Orogeny 

Laramide Orogeny 
normal fault 

grabben 
flood basalt 

Siberian Traps 
Deccan Trap 
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