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Introduction: 

Stratigraphic relationships tell the story of how things changed through time.  It's often 
interesting--and a goal of geological study--to infer what the physical geography of a 
region looked like at different times in the past.  This is called paleogeographic 
reconstruction.   
 
 
 
Problem 1:  Reconstruction of the regression of the late Cretaceous Interior 
Seaway. 
 
The stratigraphic sequence suggests a marine regression (terrestrial sediment 
deposited on top of marine sediments).  Marine sediments deposited were first in the 
sequence, with increasingly shoreward deposits capped by deposition of wind-blown 
shore dunes.  The organic and coal-rich swampy deposits on top of the shore dune 
deposits suggests that there was a coastal swamp behind the dunes.  River sediments 
on top of the swamp indicates the environment farther from the coast. 
 

 

Inferred environment map view: 

White star shows the 

location of  the 

hadrosaur bone bed at 

a shallow pond on the 

landward side of the 

swamp. 



 
 
 
For more information about this problem, you can read the technical paper Colson, M. 
C., Colson, R. O. & Nellermoe, R. Rocky Mountain Geol. 39, 93–111 (2004). 
 
 



Problem 2:  Reconstruction of paleogeography for two time periods for a 
simulated stratigraphic sequence. 
 
Map Y:  We can see from the stratigraphic columns that at time Y, there was limestone 
at B and F, river shales at C and E (the bentonite layers tells us where in the 
stratigraphic column of C that time Y falls).  Since the bentonite at D is missing, the 
eruptions must have happened before the unconformity, implying erosion at or after  
that time.  Perhaps there were highlands or even mountains there at the time of volcanic 
eruption.  This is also an obvious place to put the volcanos indicated by the bentonite, 
and volcanos and mountains often go together (although, not always). 
 
I have included sandstone (beach) and shale in my map because, although they don't 
show up in the stratigraphic columns for time period Y, I can see in column C that a  
transgression occurred in this region later, depositing sandstone, shale, and limestone.  
Presumably, this transgression took place as the mountains to the east eroded down 
allowing the sea to transgress eastward. 
 

 
 
 
 
 
 
 
 

Map at time Y--Dr. C solution 



Map X:  Arkose is being deposited at B at this time.  Its thickness and coarser character 
than the arkose at C suggests the source of sediment is closer to B than C, and the 
absence of any rocks at location A from this time period suggests that the mountains 
were there. 
 
Comparing the ammonite fossil ranges in different columns suggests that time X in 
column B is some time after the deposition of limestone and during a time of marine 
regression in this area--perhaps during deposition of shale or sandstone (I've put it in 
the sandstone, although we can't be sure exactly where the shale-sandstone transition 
falls from the information given).   
 
We don't see ammonite #1 in the marine shale at column D, suggesting that this comes 
after the time of ammonite 1, and possibly contemporaneous with time X. 
 
During this time, we see evidence for transgression at D as the mountains there erode 
away, regression at B and F as the mountains to the west are uplifted>  At C and E we 
see evidence of transgression (as the eastern mountains erode away) and then 
regression (as the region comes under influence of sediment arriving from the new 
mountains to the west.)  At A, any record of past transgression or regressions was 
erased as previous rocks were eroded away during the mountain uplift. 
 

 
 
 

Map at time X--Dr. C solution 



A long, long time ago, in a galaxy far, 

far away, a planet much like Earth is 

found.  You are the mission geologist.  

You are assigned to reconstruct the 

past history of this world.  On one 

major continent, you determine the 

stratigraphy at 6 locations as shown in 

the map at left and the stratigraphic 

columns below.   

 

Construct 2 paleogeographic maps for 

the different times designated by 'X' 

and 'Y' on the columns below.  This 

means you will make two maps, one 

for each of 2 different time periods. 

 

You need to figure out the 

environment at each location (A, B, 

C, D, E, F) at each of these two 

different times. 

Shm = Marine Shale 

 

Shc = Red and green river and 

lake shales 

 

Ss = Marine sandstone 

 

Ls = Marine limestone 

 

Ammonite #1 had a short range 

(about 1 million years) and 

lived in marine shale and 

Limestone environment 

 

All rock units are Silurian in age 

except as designated 

(Amazing that this distant 

planet has the same geological 

time periods as Earth, isn't it?) 

 

Chemical analysis indicates that 

the bentonite is all from a 

single eruption. 
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