Ocean Sediments

Purpose

1. Learn how seismic profiling can be used to probe the ocean floor.

2. Explore and explain geographical distribution of sediment thicknesses observed in a specific oceanic region.

Outline

1. In this lab you will make extensive use of seismic reflection profiles of the ocean floor. Read the tutorial (Tutorial.pdf) to familiarize yourself with this technique.

2. Print out the partial cruise track chart (file v3408.gif) of the Vema during cruise #3408. Locate an appropriate geographical map on the internet, and use it to label the port that the cruise left from, the ocean through which it sailed, and the countries visible at the edges of the figure. Take note of the dates of departure and arrival, and the date mark on the track.  As you can see this cruise many days.  Research ships are not the speediest of craft.
3. A data set of nineteen files, with filenames such as 10140200.gif, of seismic reflection profiles is provided. Examine one to familiarize yourself with the scale.  The horizontal axis is time of day; you will notice half-hour tic marks and annotations that indicate the time and the start of each day.  The vertical axis is two-way travel time of the sound wave, marked off in units of seconds.  The top of the plot (zero seconds) is the sea surface.  The water is usually more-or-less transparent.  The first reflection is the sea floor (that is, the water-sediment interface).  Deeper reflectors represent layering in the sediment and the ‘basement’ (that is the sediment-igneous rock interface).  Note that these profiles are collected on a plotting device that takes not account of the speed or heading of the ship.  If the ship reverses direction after crossing a mountain, you’ll see the same mountain twice on the profile.  But you’ll also see an arrow and an annotation on the profile indicating that there was a course or speed change),  You need to refer back to the track chart to be get an idea of where the ship was at any.
4. Draw a reasonably accurate sketch of each of the nineteen profiles on graph paper, all with the same scale.  Identify the sea-floor, and where possible, the basement.  Also note areas where the horizontal layering of the sediment appears disturbed.  Hint:  The profiles are of variable quality (as is all real-world data). We recommend that you scan through them all, pick the easiest ones, and start with those first.
5. Measure the sediment thickness at occasional points along each profile, first in units of two-wave travel time. Then convert from travel time to kilometers of sediment by assuming that sound travels through the sediment at a speed of about 2.5 km/s. Remember that the sound must go both down and up! Record you calculated value for each location next to your two-way traveltime value from above.
6. Mark the broad pattern of sediment thickness variation on the track chart.

7. In a one page essay, describe and interpret the pattern of sediment thicknesses you observe for this ocean. Where are the sediments coming from? Support your claim. Note any other observations you find interesting and support these with clear, well-labeled figure
Lab Report.
1. A one page essay summarizing your findings, described.

2. Sketches of the 19 profiles, with annotated sediment thickness calculations.

3. The annotated track chart.

