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Marvelous Mud

Data provided by and written by GK-12 Fellow Lauren Kinsman-Costello

Background Information:

The goopy, mucky, (sometimes stinky!) mud at the bottom of a wetland or lake is a very important part of the ecosystem.  Mud is essentially wet soil, but because it is wet most of the time, mud tends to have different properties than soil.  Mud is usually dark brown because of it is high in partially decomposed plants, called organic matter.  We can measure the amount of organic matter in mud by weighing a sample of mud before and after burning up the organic matter.  Dead organic matter tends to build up in wetlands because it is decomposed more slowly under water, where microbes tend to use up all the oxygen they need quickly.  For this and other reasons, nutrients like phosphorus tend to build in mud, making mud an important source of these nutrients for algae and other plants that need them to grow.  Under the right conditions, mud can act like fertilizer for a wetland.  


Although most mud is high in organic matter and high in nutrients, all mud is not created equal!  The amounts of organic matter and nutrients, as well as how quickly these materials enter or leave the mud may change from one ecosystem to another, and are often even different from one place to the next in the same ecosystem.
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You can tell that the mud in this picture is high in organic matter because it is dark brown and mucky (in real life you’d be able to smell it, too!)
DATA (A) Look at the data below. See if you identify some potential patterns. Then, proceed to (B).
	Ecosystem
	Ecosystem Type
	Organic Matter (%)
	Total Phosphorus

(ug P/g d.w.)

	Wintergreen
	Lake
	24%
	528

	Douglas Lake
	Lake
	55%
	523

	Jackson Hole
	Lake
	5%
	105

	Whitford Lake
	Lake
	1%
	28

	Pond 9
	Pond
	21%
	556

	Pond 18
	Pond
	24%
	512

	Pond 10
	Pond
	17%
	537

	Pond 23
	Pond
	19%
	366

	Pond 6
	Pond
	6%
	177

	Loosestrife Fen
	Wetland
	40%
	773

	FCTC
	Wetland
	80%
	1441

	Osprey Bay
	Wetland
	8%
	167

	Turkey Marsh
	Wetland
	15%
	459

	Sheriffs Marsh
	Wetland
	30%
	1909

	Brook Lodge
	Wetland
	18%
	443

	Eagle Marsh
	Wetland
	4%
	130


(B) Use the data above, collected by MSU scientists, to answer the following question:

Question: Is the amount of organic matter in mud related to the total phosphorus in the same mud?  If so, how?

Evidence: What scientific evidence supports your claim? Refer to specific data, and use graphs to illustrate your point.


Use the data given above collected by MSU scientists to draw a graph of the 
relationship between Organic Matter  and Total Phosphorus (Draw your graph 
below).
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Claim: Write a conclusion that answers the above question.
The amount of organic matter is related to the amount of total phosphorus in mud.  In general, when mud has more organic matter it also has more total phosphorus. 
Reasoning: How does this evidence support your claim?  Draw arrows and/or circle the specific parts of the graph that you used as evidence.
In a scatter plot graph of total phosphorus versus organic matter in mud samples, you see that there is a linear, positive relationship between percent organic matter and total phosphorus, although there are a few points that do not follow the general pattern (they “deviate from the relationship”).
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