How Much Ocean Is Needed To Make All This Gypsum?
If a 1000' deep ocean in an arid environment were to completely dry up, it would precipitate about 16' of evaporites. 

It will precipitate gypsum when enough water has evaporated to reduce it to 1/3 its original volume. Sea water reduced to 1/10 its original volume will precipitate halite. If sea water evaporates completely, 83% of the precipitated evaporites will be halite(NaC1), 4% will be gypsum and the remainder will consist of other evaporites. 

Let’s do a few simple calculations to gain some insights.

For every 1000’ of ocean water that evaporates how thick of a layer of gypsum would form?

How thick is a single layer of gypsum in the mine?        

How may thousands of feet of ocean needed to evaporate to deposit this single layer of gypsum?

Was the ocean above the gypsum layer ever this deep?  Cite your evidence.

What assumptions are we making?         

You measured and described one gypsum layer.  There are five more gypsum layers within the Michigan Formation in this area.  How does this influence your thinking about the gypsum you see in the mine?

How might this great thickness of gypsum be explained? 
How might the absence of other evaporites (halite) be explained?

Does the presence of the sedimentary structures in the bed of shale above the gypsum affect your answer?
Answer Key:   How Much Ocean Is Needed To Make All This Gypsum?
If a 1000' deep ocean in an arid area were to completely dry up, it would precipitate about 16' of evaporites. 

It will precipitate gypsum when enough water has evaporated to reduce it to 1/3 its original volume. Sea water reduced to 1/10 its original volume will precipitate halite. If sea water evaporates completely, 83% of the precipitated evaporites will be halite(NaC1), 4% will be gypsum and the remainder will consist of other evaporites. 

Let’s do a few simple calculations to gain some insights.

For every 1000’ of ocean water that evaporates how thick of a layer of gypsum would form?

1000’of ocean water = 16' of evaporites

16 feet x 4% is gypsum =  ______ feet of gypsum per 1000’ of ocean water  0.64 feet = 7.7 inches

How thick is a single layer of gypsum in the mine?        3 meters, 10 feet
How may thousands of feet of ocean needed to evaporate to deposit this single layer of gypsum?

1000 feet of ocean = 0.64 feet of gypsum

10 feet of gypsum x  1000 feet of ocean  = 15,625 feet of ocean water




   0.64 feet of gypsum

Was the ocean above the gypsum layer ever this deep?  Cite your evidence.

What assumptions are we making?         No erosion, no compaction.
You measured and described one gypsum layer.  There are five more gypsum layers within the Michigan Formation in this area.  How does this influence your thinking about the gypsum you see in the mine?

How might this great thickness of gypsum be explained? 

How might the absence of other evaporites (halite) be explained?

Does the presence of the sedimentary structures in the bed of shale above the gypsum affect your answer?

