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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.   
 
This is a fairly challenging problem as there are a lot of observations to consider all at 
once and those observations have to be translated into a time-and-space image of what 
things were like in the past.  Therefore, I give you some guiding hints below. 
 
 
Problem 1:  Reconstruction of the regression of the late Cretaceous Interior 
Seaway. 
 
Here are some hints on how to interpret some of the observations in the puzzle below. 

 Ophiomorpha burrows are formed in marine sediments by burrowing shrimp. 

 Large-scale cross-beds and lots of heavy minerals (magnetite is a heavy black 
mineral) are more common in wind-blown dunes that water-deposited sediments 

 Coarser sediments (sand and conglomerate) indicate faster-moving water 

 Ball-and-pillow structures and convolute bedding are common in river-deposited 
sediments where the sediment slides and deforms while still soft. 

 Coalified plant material often indicates a high-production or low oxygen terrestrial 
environment. 

 Small trough-cross sets with thin layers of mud and organics in the troughs often 
indicates a tidal environment. 

 Symmetrical ripples are often an indicator of a near-beach rather than river 
environments. 

 Use Walther's Law to infer the sequence of environments that may have existed 
at one point in time. 

 



 
 
Sketch out a paleogeographic map of what the region of deposition may have looked 
like in the late Cretaceous when this sequence of rocks was deposited.  Label different 
depositional environments (please restrict yourself to 4-6) and clearly specify where the 
Hadrosaurs were living at the time (the bone shows where the hadrosaur fossils are 
concentrated in the deposit). 
 
 
 



Problem 2:  Reconstruction of paleogeography for two time periods for a 
simulated stratigraphic sequence. 
 
Spoiler alert!  Here are some hints on how to interpret some of the observations in the 
puzzle below. 
 

 Absence of rock for a particular time period means that either that location 
was not an environment of deposition at the time, OR rocks were deposited 
but have since eroded away. 

 The ranges (period of time between first appearance and extinction) for 
particular fossils can define a bio-stratigraphic unit of a rock (different from the 
units of rock based on rock type that we've talked about until now).  Bio-
stratigraphic units are often closer to being parallel to time and help you know 
what was happening at one particular time at different locations. 

 We are considering a simple sequence of rocks in which sandstone forms 
along a beach, shale farther offshore, and limestone farthest offshore.  
Arkose forms on the flanks of mountains where rivers flowing from the 
mountains slow down and dump immature sediments.   

 Mountains themselves are environments of erosion, not deposition, in our 
thought puzzle below.  Rocks formed at earlier times will often be eroded 
away. 

 Bentonite forms from volcanic ash deposits.  Volcanic eruptions can leave 
deposits over a wide area all at one time. 

 Erosional surfaces (unconformities) are shown by squiggly lines in the 
stratigraphic columns 

 
 
This puzzle is make-belief, however the broad changes in character of the 
paleogeographic maps resemble changes in the early Paleozoic of North America (very 
simplified). 



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. 

 



 
Your report, submitted in pdf format, should include scanned images of your three 
maps, clearly labeled, with environments of deposition clearly indicated. 
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