Schmoker / PolarTREC

Name: ______________________________

That Sinking Feeling: Density Currents

Date: ________________  Per.: _________


Density currents are simple to understand; water that is more dense than the water around it will sink.  In this lab you will investigate three variables that affect water density: temperature, salinity, and turbidity.

Set-up:  Fill the long clear tube with cold tap water, leaving some air at the top to avoid overflow when you add samples.  Lean the tube against the countertops above the lab tables so the tube is slanting down and tape it so it won’t roll off.  Your tube should be angled about like this:


1:  Obtain a blue-dyed ice cube.  Put it in the tube.  Why does the ice cube float? ________________________________________


_____________________________________________

2: Wait a few
3: Feel the top and bottom of the tube.

Minutes and then draw 
Describe the differences you feel:
a detailed sketch of what
_____________________________
 

happened in the tube at right:
_____________________________



_________________________


4: Write a one-sentence conclusion
______________________

explaining the effect of temperature on the 
_____________________

density of water:___________________________
__________________________________________

5:  In the small beaker, mix 25ml of water with ½ teaspoon 

of colored salt.  Stir well to dissolve the salt.  Then slowly pour 
the water into the top of the tube & carefully observe what happens.  
Write a one-sentence conclusion explaining the effect of salinity 
on the density of water: __________________________________________ ______________________________________________________________________

6:  During winter in arctic regions, the surface of the ocean freezes.  As water freezes, salt is excluded (kept out) of ice crystals.  The result is water that is very cold and salty below the surface of the ice.  Where will this water go? __________________________________________________

How does this explain the fact that deep ocean temperatures are very cold (3-4 degrees Celsius) even at the equator? ______________________________________________________________
_______________________________________________________________________________
7:  When cold water that has spread slowly across the bottom hits a barrier like an island or a coast, it may be forced upward in a type of current called upwelling.  This brings cold, nutrient-rich water to the surface.  Why are areas of upwelling so important to marine life and the people who depend on it, like fishermen? _________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

8: How do density currents distribute water thousands of kilometers and keep the world’s oceans well mixed? _____________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________
In 1929 an earthquake off Newfoundland, Canada caused 12 underwater telegraph cables to break.  At first the earthquake itself was blamed, but a puzzling pattern led to the discovery of a previously hidden process.  Analysis of the exact time of cable failure showed that the cables snapped sequentially from the shallowest to the deepest over a period of many hours.  The culprit was actually a turbidity current that was triggered by the earthquake.

-Use the same tube set-up.  No need to pour out the cold & salty water.  Be careful to contain messes and clean up after yourself when done!-


1:  Make a turbid mixture by mixing your paint (provided) with ½ test tube of water.  Tighten the lid securely and shake well to mix.  Uncap the lid




 and pour the mixture into the large tube of water.  Observe the





miniature turbidity current you have created.  Sketch what 





          you saw in the tube on the left.  Why does             

                                                                                   sediment- laden water flow downslope?

2:  What keeps the                                                         ____________________________________

turbid water mixed as it





 ____________________________________

travels downslope? ____





     __________________________________

___________________________



  ______________________________

_____________________________



          __________________________

__________________________________



     _______________________

_____________________________________




____________________

3:  During the 1929 Newfoundland earthquake and 

resulting turbidity current, two of the broken telegraph cables

were located 40 km apart on the steep continental slope.  The

lower of the two cables broke 30 minutes (1/2 hour) after the first.

What was the average speed of the turbidity current between these two

cables?  (Show your work.)

4:  The last cable to break was located 720 km away from the first to break.  It broke 13 hours after the first one broke.  What was the average speed of the turbidity current between these two cables?  (Show your work.)

5:  Explain how turbidity currents can transport river-borne sediments from shallow continental shelves to deep abyssal plains.  Include the concept of density in your answer, and address how abyssal plains get so flat.  

