From Source to Sink: 
How Sediment Reflects the Journey from the Mountains to the Sea

Continental margins are phenomenal places to study the modern sedimentary cycle because sediment in marginal regions has been routed from mountains (source) through river systems to the sea (sink); in some cases, sediment has continued across continental shelves and been delivered to the deep sea.  The goal of this activity is to let you explore the characteristics of some key regions in the modern sedimentary cycle to identify and relate the variables that control source-to-sink systems.  Which areas are eroding most rapidly and why?  Which systems are responsible for the most rapid transfer of sediments from continents to the oceans?  How do the characteristics of river systems affect the properties of the sediments they discharge?  How can we apply our knowledge of these modern source-to-sink systems to the ancient sedimentary rock record?
1. Download the “River Data” Excel spreadsheet and sort the data according to Drainage Area so that you can divide the river systems into four categories based on drainage area size. Write down which river systems are in each of your four groups.
 








2. Based on the data table, which variables seem to correlate with each other? In other words, do rivers with very large drainage areas also have large sediment yield? Try sorting your data by several variables to see how your river groupings change.













3. Because the sediment yield parameter is calculated by dividing the sediment discharge by the drainage area, some rivers with very small sediment discharge (e.g., Santa Clara River) have relatively large sediment yield, while rivers with very large sediment discharge (e.g., Amazon River) have relatively small sediment yield. Brainstorm a list of factors that might increase a river’s sediment yield.







4. Open GeoMapApp and center your map on the United States. Use the latitude and longitude provided in the data table for the Santa Clara and the Mississippi Rivers to locate them on the map (note that latitude and longitude is given along the map margins and when you move the mouse around on the map, the latitude and longitude of your mouse location is given in the menu bar). 
a. In the Overlays menu, check the boxes for Color Scale, Distance Scale, Global Map Inset, and Layer Manager so that these appear on your map.
b. In the Basemaps menu, select Geological Maps, then select North America, then United States, then US Mainland Geology (Digital). In the Layer Manager window, you can uncheck/check the map to make it invisible/visible, change its opacity, and open up the Legend for the map online. Note that if you click the X button, the layer is deleted from the Layer Manager. 
c. You’ll find it helpful to map the tectonic plates as well; to do so, go to the Basemaps menu, select Geophysical/Tectonic Maps, then World Lithospheric Plates. The up/down arrows to the right of each basemap name in the Layer Manager Window allow you to move basemaps in front of or behind each other. You may want to move the US Mainland Geology in front of the World Lithospheric Plates.
d. If the river channel location is not obvious from the topography shown in GeoMapApp, you may need to use Google Earth or simply a world map to help you locate the river channels.
e. Using the information in these maps, determine what lithologies the Santa Clara and the Mississippi Rivers cross, and if each of these river systems in in a tectonically active or passive region. 
 


5. Based on the Santa Clara and Mississippi Rivers, would you predict that active margin river systems have higher or lower sediment yield than passive margin systems? Explain your answer.



6. Test your prediction in the previous question by locating several of the other rivers listed in the data table, downloading the relevant geologic basemaps in GeoMapApp, and comparing their sediment yield with their tectonic setting. List your results here.








7. Based on the river data provided in the table, how do you think the existence of a well-developed floodplain might impact sediment delivery (sediment yield) to the continental margin? Explain your answer.





8. How do you think the existence of a well-developed floodplain might impact the chemical weathering of the sediment delivered to the continental margin? Explain your answer.



9. The S2S initiative focused on the Fly River in Papua New Guinea and the Waiapoa River in New Zealand as focus areas for researching source-to-sink systems along very different continental margins. Find each of these rivers in GeoMapApp. 
a. In the Basemaps menu, select Geological Maps, then select Australia, New Guinea, New Zealand, Pacific Islands, then select New Guinea Island. 
b. Repeat the same process described in (a) to add the Australia and New Zealand (USGS) basemap. 
c. Allow the basemaps to load, then go to the Layer Manager window to adjust opacity so you can see topography underneath the geologic maps. 
d. In the Layer Manager window, click on the Legend button for each map to open a webpage that explains the colors, symbols, and labels on the geologic basemaps. 
e. Based on the topography and geologic data in GeoMapApp, answer the following questions about the Fly and Waiapoa rivers:

1) Are these active or passive margin rivers? 

i. Fly River:  

ii. Waiapoa River:  

2) The Fly River is about 620 km long, and the Waiapoa River is about 90 km long. The low-gradient floodplain of the Fly River extends about 175 km inland from the river mouth, and the low-gradient floodplain of the Waipoa extends about 5.5 km inland.  Calculate the length of each river’s low-gradient floodplain as a % of its total length.

i. Fly River: 

ii. Waiapoa River: 

3) What lithologies does each river cross?

i. Fly River: 


ii. Waiapoa River: 




10. Based on your answers to the previous question, which river system would you predict has a higher sediment yield? Explain your answer.



11. Based on your answers to questions 9 and 10, predict the properties of sediment these two river systems discharge. In other words, do you predict that sediment discharged from each of these systems will be chemically mature or immature? Texturally mature or immature? Explain your predictions for each system below.
Fly River: 



Waiapoa River: 





12. Describe each of the sedimentary rock samples provided by your instructor, paying particular attention to the compositional and textural maturity of each sample. Use your descriptions to predict the characteristics of the source-to-sink system (using variables similar to those in the data table) that produced each of the sedimentary rocks you describe. 

13. Match each of the sedimentary rock samples provided by your instructor to at least one of the source-to-sink river systems included in the River Data Table. Explain why you think that the particular system you chose would discharge sediment that would produce the sedimentary rock sample you matched to the system.
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