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GY 112 Lecture Notes
Significance of Fossils: Paleogeography Interpretations

Lecture Goals:

A) What is paleogeography?

B) How it works (Late Cambrian fantasy example)
C) Paleoclimate resolution

Texthook reference: Levin 7 edition (2003), Chapterd; Levin 8 edition (2006), Chapter 6

A) What is paleogeography?
The term paleogeography refers to the geographical and spatial orientation of
landmasses and oceans some time in the past. Through paleogeographic reconstruction,

P u N G E u vou can visualize the onientation of

continents and sea ways and vou can
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determine the distribution of
palecenvironments of deposition.
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e N Wegener came up with one of the first
"'NH paleogeographic maps when he
conceived Pangaea (see adjacent
. image). The real issue with
. paleogeography is not the final product
{ [ crc - | (1., the maps), but the information
& Ty ; ‘y that vou need to get there. You must
( - consider time, fossils, environments of
" deposition, lateral variations and pretty
well every other aspect of geology.
This is not easy, and if you want
accuracy, it takes a lot of dedication,
time and patience.

B) How it works (Late Cambrian fantasy example)

I think that the best way to illustrate paleogeographical reconstructions 1s to give vou an
example of how it it done. We'll choose a specific time, say the Late Cambrian Period,
about 514 million years ago The image below 15 a reconstruction of the paleogeography
at that time according to Chris Scotese. Scotese 15 based in Texas and through various
means (e.g., paleomagnetism), he has produced the most widely accepted
paleogeographic maps for the Phanerozoic Era. He also produced a flip book showing the
drift of the continents over this period of time which 1s available for purchasze from his
website. [ have one if vou want to see what 1t 15 like before you buy.
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From 5Scoteze CE_, 1993, Phanerozoic plate tectomc reconstructions, PALEOMAP Progress Report 336,
Departmert of Geology, University of Texas at Arlington (htip./Www.scotese com/'newpagel 2 htm)

Let’s concentrate on North Amernica. The sketch below 1s derived from Scotese’s
paleogeographic map. Note that at this time, North America was tilted almost 90 degrees
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relative to what 1t 1s today, there was a seaway running down through the western
Provinces and States and the equator ran right through the heart of the continent. At this
time, tropical reefs lined shallow marine intervals of the not-vet-formed Appalachian
Mountains (really! I studied some of these reef complexes as part of my Masters study 1n
Newfoundland). Assume for the moment that Hudson's Bay (in central Canada) was
around back in the Late Cambrian (1t wasn't at least not 1n the form it 1s today). Since our
fantasy bay would have straddled the equator, it 15 a good bet that tropical reefs would
have occurred in the shallow marine portions (just like I found in Newfoundland). The
shoreline itself mayv have been lined in a beach (quartz arenite sand). Inland, lay the
terrestrial rocks that comprised the North American continent. These are the crystalline
rocks of what we today call the Canadian Shield (mostly granite). Even 514 million
yvears ago, the continent was old (about 2 billion vears old near Hudszon Bay). Seaward of
the reef, the water depths should have increased possibly to 100 metres or more. The
following cartoon summarizes what the distribution of these various rocks and
depositional environments might have looked like 514 million years ago in our fantasy

reconstruction:
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Now let’s come forward in time. It is the present and yvou are a geologist working with
the Geological Survey of Canada (one of the World's most respected geological
organizations). Y ou are up near Hudson’s Bay studyving Late Cambrian sedimentary
rocks (bring vour blankets and bug repellent. Up here vou etther freeze [winter] or get
eaten alive by mosquitoes, black flies, noseeums, deer flies and horse flies [the remaining
3 months of the yvear]). If vou measured sections at 4 locations (shown on the map) yvou
might encounter the following successions of sedimentary rocks. I've drawn them up as
stratigraphic sections:



