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Cross-Cutting and Sequencing Lab 
Earth Science Essentials-Advanced 

by Russ Colson 
 

Introduction: 
It isn't possible to bring all of outdoors into the classroom, and stratigraphic sequencing 
problems are large by their nature, often encompassing hundreds of square miles or 
more.  Since we don't have time to do field work over such a large region, I'm going to 
give you thought puzzles that simulate some of the cross-cutting problems that you 
would do in a real field study.  In this case, someone else has already done the field 
work to figure out the relationships of rocks (or made them up) and put them into a 
symbolic form (cross-sectional views). 
 
For your report:  Print out this lab, and fill in the responses requested.  Then scan your 
lab sheets and submit your report in pdf format.  Remember that events sequences 
should be listed with the oldest at the bottom and the youngest at the top. 
 
  



1)  Stratigraphic events  (25 points) 

 
 
Modern Erosion ____________________________________  (youngest) 
 
Faulting (or tilting—can't tell which came first)____________  
 
Tilting (or faulting—can't tell which came first) ___________  
 
Marine transgression (sandstone, shale) __________________  
 
Erosion (cross-cut of tilted layers shows came after tilting) ___  
 
Tilting ____________________________________________  
 
Mountains built with ocean retreat (shale, sandstone, arkose) _  
 
Marine transgression (sandstone, shale) __________________  
 
Marine regression (limestone, shale, sandstone) ___________  (oldest) 
 
  

River shale 
Wind blown sand dunes 
Not listed in event list 

If rocks have been tilted, they must have been there 
at the time of tilting.  If rocks are cross-cut by an 
unconformity, they must have been there before the 
erosion event. 

If rocks are offset by a fault, they must have been 
there at the time of faulting.  Ripple marks with 
pointy-tops upward show the original up direction 

a)  Which came first, the gastropod (snail) or the dinosaur 
(5pnts)? 
 
The layer containing the snail is cross-cut by an erosion 

surface with the layer with the dinosaur fossil in it lying 

stratigraphically above this erosion surface.  Therefore, 

the snail had to come first. 

 
b)  Put the following events in correct order below, with 
the oldest on the bottom:  erosion; marine transgression; 
marine regression; erosion; rocks tilted; mountains built 
with ocean retreat; rocks broken by a fault; rocks tilted; 
ocean advances over land. (20 pnts) 

Approximate scoring rubric:  25 minus 2 points for 
each event in the wrong sequence. 



 
2)  Consider that the following events occurred in the order shown (first listed happening first):   
A marine transgression, A marine regression, Tilting of rock layers, erosion, A marine transgression, modern 
erosional surface 
 
Draw a cross-sectional view of what the resultant rocks might look like.  (15 points) 
 

 
 

 
  

Marine transgression 
followed by regression 

Tilting 

Erosion 

Marine transgression  

Erosion 

Approximate scoring rubric on 
the final cross-sectional view:   
 
5 points if transgression + 
regressions are correct. 
 
5 points for an angular 
unconformity in correct 
location. 
 
5 points for rocks deposited in 
the final transgression being 
horizontal. 



For the following maps and cross-sections, refer to the symbols: 

 
 
 
For the following puzzles, the “events” to consider might include the following: 
transgression, regression, igneous intrusion, volcanism, mountain building, tilting of rock layers, metamorphism, 
modern erosion, past erosion, climatic change.   
 
Any one of these events might occur more than once or not at all.  The number of lines shown in the following 
puzzles indicates the total number of events you should list. 
 



2)  Considering the Cross-section shown, list events in their correct order (oldest at the bottom, youngest at the top). 
(25 points) 

 
 
 
Youngest event Modern erosion ________________________________________  

 Igneous intrusion (Sill.  Note baking on both upper and lower) ___  

 Marine transgression (sandstone, shale, limestone) ____________  

 Erosion (angle relative to underlying rocks shows tilting first) ___  

 Tilting _______________________________________________  

 Mountain building (arkose—alluvial fans on flanks of mountains)  

 Climate change (maybe—note shift from dune sand to river silts) _  

 Volcanic eruption (note inclusions on bottom, not top) _________  

Oldest event Marine Regression (shale, sandstone) _______________________  

 
 
3)  Draw a stratigraphic column of the rock units shown in the cross-section above.  A stratigraphic columns is not 
the same thing as a cross-section.  A cross-section shows how the rocks look underground.  A stratigraphic columns 
shows rocks and unconformities in chronological order with the oldest on the bottom.   Be sure to include 
unconformities, regions where the stratigraphic column is unknown based on the cross section, and rock units in 
correct order.  (10 pnts) 
 
 
 
 
 
 
 
 
 
 
 
 

transgression,  
regression, 
igneous intrusion,  
volcanism,  
mountain building, 
tilting of rock layers, 
metamorphism,  
modern erosion,  
past erosion,  
climatic change. 
 
May be used > once or not at all. 

Ripples with pointy 
tops to the right, the 
cross-bedding with 
tangential ends to the 
left, and the lava flow 
with inclusions on the 
lower surface of the 
flow all tell us that 
the original up was to 
the right and that 
these rocks are 
slightly overturned. 

Igneous intrusion 
Marine limestone 
Marine shale 
Marine sandstone 

Terrestrial arkose 

Terrestrial river shale 
Terrestrial dune sandstone 
Lava flow 
Marine sandstone 
Marine shale 

Unconformity 

Approximate scoring rubric for sequence:  
25 minus 2 points for each event in the 
wrong sequence. 
 
Approximate scoring rubric for 
stratigraphic column:  10 – 3 pnts if igneous 
intrusion in the wrong place – 3 pnts if the 
unconformtiy is in the wrong place – 3 pnts 
if any other rock is in the wrong place. 



4) Considering the Cross-section shown, list events in their correct order (oldest at the bottom, youngest at the top). 
(25 points) 

 
 
Youngest event Modern erosion (note rocks already tilted) ___________________  

 Igneous intrusion OR tilting (cuts across rock layers) __________  

 Tilting OR igneous intrusion (can't tell sequence) _____________  

 Marine transgression (sandstone, shale, limestone) ____________  

 Erosion (cuts across only 1 of the 2 igneous intrusions) _________  

 Igneous intrusion OR tilting (can't tell sequence) ______________  

 Tilting OR igneous intrusion (can't tell sequence) _____________  

 Mountain building (arkose formed on flanks of mountains) ______  

 Marine regression (limestone, shale, sandstone) _______________  

 Marine transgression (sandstone, shale, limestone) ____________  

 Erosion (unconformity cross-cuts older rock layers) ___________  

 Tilting OR metamorphism (older rocks tilted and metamorphosed)  

 Metamorphism (and folding)  OR tilting (can't tell sequence) ____  

Oldest event Marine regression (quartzite, slate, marble) (note ripple marks) __  
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transgression,  
regression, 
igneous intrusion,  
volcanism,  
mountain building, 
tilting of rock layers, 
metamorphism,  
modern erosion,  
past erosion,  
climatic change. 
 
May be used > once or 
not at all. 

The oldest rocks are in the upper right 
corner.  We can tell this by a couple 
of cross-cutting relationships, 
including the unconformity that cuts 
across these rocks but does not cut 
across the rocks below it—indicating 
that the unconformity is younger than 
the rocks in the upper right, but older 
than the rocks farther down.  Also, the 
rocks in the upper right have been 
metamorphosed while those below 
them have not, meaning that the rocks 
in the upper right were there before 
the metamorphism and those below 
were not. 
 
Approximate scoring rubric:  25 
minus 2 pnts for each out of sequence. 


