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LAB 10. Coastal Marsh Sedimentation on the Trinity River Estuary.

Coastal marshes, like the one at the mouth of the Trinity River, are depositional landforms. They form in sheltered coastal locations where sediment accumulates. Sediment includes clastics like mud and sand, and organics, mostly from local marsh vegetation. This lab uses data from a project aimed at measuring sedimentation rates on the coastal marsh at the mouth of the Trinity River.  

Conceptual Framework:

· Sedimentation is occurring on the marsh surface due to a) mineral sediment input (mud, clay, sand) from tide and river flooding, and b) organic sediment input from tide and river flooding (i.e. high tides and river floods can wash in organic material as well as mineral sediment) and local plant growth (plants grow in the growing season, die in the winter, dead plants fall to the ground). This sedimentation acts to raise the marsh surface.
· Autocompaction (compaction of sediment as it is buried) is also occurring and acts to lower the marsh surface. This compaction occurs because organics decay over time and water is squeezed out of the sediment as it is buried under more and more weight. Organics are much more compactable than mineral sediment (think of squeezing down a bag of leaves, compared to squeezing down a bag of sand).
· The elevation of any point on the marsh surface changes each year by an amount equal to the total sedimentation (mineral + organic) minus the compaction (FIG. 1).

The available data are:

· Elevation of the marsh surface in meters measured by surveyor’s level.

· Mineral sedimentation rate in centimeters per year measured by Cesium-137 dating and sediment analysis.

· Organic sedimentation rate in centimeters per year measured by Cesium-137 dating and sediment analysis.

· Compaction rate in centimeters per year derived from bulk density measurements.

Exercises:

Open the excel file gmlab10.xls. This file contains data for 13 sites. 

1. Write a formula to calculate a) total sedimentation rate and b) total sedimentation rate minus compaction rate (fill in the empty cells).

2. Use chart wizard to create an X-Y chart (no lines, no legend), plotting elevation (X) against (total sedimentation rate minus compaction rate) (Y). Add a title and X and Y axis labels. Add a trend line using a logarithmic function, display the equation and the r2 value.

3. Use chart wizard to create another similar X-Y chart, plotting organic sedimentation rate (X) against compaction rate (Y). Add a trend line using a linear function, display the equation and the r2 value.

Questions:

1. What is (total sedimentation rate minus compaction rate)? i.e. if you take compaction from total sedimentation, what do you get?

2. Describe (not explain – see Q.3) the relationship between elevation and (total sedimentation rate minus compaction rate) shown in the first chart (i.e. what is the relationship between these two variables, based on the trendline?).
3. Explain this relationship (based on geomorphological processes; read this handout; think about where sediment is coming from and why it changes when elevation changes).
4. Based on extrapolating the trend line, at what elevation would you estimate the (total sedimentation rate minus compaction rate) to become zero (i.e. no net accretion)?

Elevation = _________________________ m
5. Explain why (total sedimentation rate minus compaction rate) might fall to zero at this elevation, based on geomorphological processes.

6. Describe (not explain – see Q.7) the relationship between organic sedimentation rate and compaction rate shown in the second chart (i.e. what is the relationship between these two variables, based on the trendline?).
7. Explain this relationship (based on geomorphological processes).

8. What recent event may have added considerable sediment to these marshes?
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FIG. 1. Conceptual Framework. This series of diagrams illustrates changes to the marsh surface over one year. Notice that the original surface is lower after one year because of compaction; the new surface is higher because of the addition of sediment. Although for clarity, mineral sedimentation and organic sedimentation are shown as separate layers, they are in fact mixed together.
