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Mohorovicic
Discontinuity



Plate tectonics : the theory that couples the observation of 
plate movement with a mechanism for movement
One mechanism: convection in the mantle
Another mechanism: ridge push/slab pull

The source of heat inside the 
Earth is radioactive decay





Earth’s Plates – Plate Tectonics

Busch et al.



https://www.britannica.com/biography/William-Penn-English-Quaker-leader-and-colonist



Geologic Time Scale

Use of 
Fossils to 
Date Rocks 



1 billion sheets of paper 
= 63.3 miles





Cambrian Period ~510 MYA

https://www.thearmchairexplorer.com/geology/g-
images/maps/510mya-cambrian001big.jpg



https://www.thearmchairexplorer.com/geology/g-
images/maps/485mya-early-ordovician001big.jpg

Ordivician Period ~485 MYA



Silurian Period ~ 430 MYA

APPALACHIANS



Devonian Period ~ 390 MYA

APPALACHIANS



Carboniferous Period 
~ 345 MYA

APPALACHIANS



Permian Period 
~ 290 MYA

APPALACHIANS





Pennsylvania 
looked like the 
Himalayas 250 

MY ago



Triassic Period 
~ 245 MYA

ATLANTIC OCEAN



Central Atlantic 
Magmatic 
Province







Jurassic Period 
~ 195 MYA

ATLANTIC OCEAN



Cretaceous Period 
~ 140 MYA



Paleogene Period 
~ 60 MYA



Neogene Period 
~ 15 MYA









Maximum Extent of Pleistocene Glaciation -
1/3 of land surface 2.5 Ma to 10 Ka

Last glacial maximum peaked 18,000 years 
ago and is considered to have ended 

~10,000 B.P.





Current Extent of Glaciation -
about 10% of land surface





Glacial System
Zone of Accumulation Zone of Ablation (wastage)

Think of a glacier as a slow conveyor belt, it still moves 
forward even while it’s shrinking



A Continental Glacier System

ablation ablation



Gratuitous Penguin Photo



The Harding Ice Sheet





Flashcard Question:

Were there ever glaciers in Chester County?



https://www.explainxkcd.com/wiki/index.php/1225:_Ice_Sheets







Before Alpine 
Glaciation



During Alpine
Glaciation



After Alpine
Glaciation

Poter noster Lakes Tarn

Arête



Continental Glacier Depositional Features

During Glaciation



Continental Glacier Depositional Features

After Glaciation





Moraines



Glacial Moraine





Glacial Lake

Terminal Moraine

Lateral Moraine



Glacial Deposits of New England



Glacial Deposits: till



Glacial Erratics – Rocks deposited by a glacier that otherwise wouldn’t be 
present



Outwash deposited by glacial streams



Glacial Deposition - Loess





Slide Courtesy of Sheyenne Delawrence, 2020











A drumlin – unlithified material that has been 
streamlined beneath a glacier

Upstate New York



Kettle Lakes



The Human 
Element







Tillage Enhanced 
Clay Translocation





https://www.timesunion.com/news/slideshow/Erie-Canal-Through-the-Years-146285.php

Canal Construction in PA



https://www.geeksforgeeks.org/soil-formation/





It’s Complicated




