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Go With The Flow
Summary

Students will learn how to interpret data and demonstrate an understanding of how ocean floor topography influences the ocean’s currents. Background material and useful websites may be provided to assist higher level students in synthesizing current scientific research being used to project trends in current data and models.

Key Concepts
· Seafloor structure/bathymetry
· The influence of seafloor structure on ocean currents.
· The influence of surface winds on currents.
· The effects of currents on biological systems.
Background Information:

· Just as wind currents are directed by structures on land, so are the currents in the ocean.  Currents are similar to the wind that is influenced by both the temperature and the land structures that deflect their movement and flow.
· All living and non-living things on earth are interdependent on one another.  This holds true for both the terrestrial and aquatic terrains.
Objectives
· Students will identify basic ocean floor topography.
· Students will demonstrate the use of data in graphical analysis.
· Students will analyze the influence of topography on ocean currents.
· Students will interpret data from coastal observing systems and communicate findings to peers. 

Science Standards

NATIONAL SCIENCE STANDARDS

· Unifying concepts and processes in science: Evidence, models, and explanation; Change, constancy, and Measurement
· Science as inquiry: Understanding of scientific concepts; Skills necessary to become independent inquirers about the natural world
· Physical science: Position and motion of objects; Motions and Forces; Interactions of Energy and Matter; 
· Earth and space science: Earth’s history; Energy in the earth system; Structure of the Earth System
· Science in personal and social perspectives: Changes in environments; Science and Technology in Society; Natural Resources
OCEAN LITERACY: ESSENTIAL PRINCIPLES & FUNDAMENTAL CONCEPTS

· The Earth has one big ocean with many features.

· The ocean and life in the ocean shape the features of Earth.

· The ocean supports a great diversity of life and ecosystems.

· The ocean is largely unexplored.

· The ocean and humans are inextricably linked.
Materials
· Fluid Motion Slides Fluid Motion Slides
· Satellite map of South Atlantic Ocean (Go to the link below) http://omgsrv1.meas.ncsu.edu:8080/ocean-circulation/ 

· Currents (use for direction and speed) http://assets.maracoos.org/ 
· Student data sheet Student Data Sheet
· Currents Assessment (Create your own map)
Procedure
1. Introduction to Currents:

a. Compare images of clouds and currents from NASA and NOAA images.

b. Point out that both have movement and go through deflection due to interaction with terrain.

c. Have students discuss both the terrestrial and aquatic features that could create these deflections as well as what they think these deflections create. 
d. Demo: using a tub of water, add various structures throughout the water (to simulate islands and underwater topographic structures), place a handful of Styrofoam peanuts in the water.  Use a blow dryer to create a wind current on both high and low.  Discuss with the students what is occurring with the peanuts.

2. Introduction to Topography:
a. Project a Google Earth satellite map and have the students locate the Atlantic Ocean. See http://omgsrv1.meas.ncsu.edu:8080/ocean-circulation/ for link.
b. Have students think about various ocean topographic features that could be exhibited on the map (ridges, continental shelf, slope, islands, plateaus). Students should share their ideas with their peers and then discuss as a class.  
3. Activity:
a. Next, have students work in pairs and use the student data sheet to analyze transect map data from the Coastal Circulation and Ecosystem and Nowcast http://omgsrv1.meas.ncsu.edu:8080/ocean-circulation/. Discuss with students how to work through the site to create temperature profiles of the ocean bathymetry. 
b. Have students create a graph of temperature profiles for the dates and depths listed.  
c. Have students observe and analyze the characteristics of each image.  After the students have created the profile graphs, have them describe why there are differences in temperatures at each of the changing depths.  Have them discuss what features on the ocean floor my influence these temperature variations.
d. Students will then use the bathymetric profiles and coastal observations from the Mid-Atlantic Coastal Observation Systems http://assets.maracoos.org/ to analyze and interpret data on currents.
Assessment 
· Group Data Checklist
· Students will work in pairs to use real-time models to observe, graph, and illustrate the currents at various depths. 
· Students will be able to identify and label features listed for the ocean floor structure/bathymetry. 
· Students will be able to assimilate and be able to discuss the effect of water temperature on the movement of the ocean currents.
· Student currents worksheet 
Extension

· Students can explore other data on MARACOOS (drifter data, glider data)

· Gray’s Reef Topography and Currents Gray's Reef Extension
Additional Resources
· NASA’s currents map: http://svs.gsfc.nasa.gov/vis/a000000/a003800/a003827/ 
· Perpetual Ocean Clip http://www.nasa.gov/topics/earth/features/perpetual-ocean.html
· Information on Cloud Vortices: http://maartenrutgers.org/science/street/right_cylinders.htm
· South Atlantic Ocean Topography Terms: http://secoora.org/classroom/flowing_ocean/sab#glossary-sab
· Windows to the Universe, Water Temperature http://www.windows2universe.org/earth/Water/temp.html
· Current Velocities of the Gulfstream: http://rads.tudelft.nl/gulfstream/ 
· The World Beneath the Sea Images: http://www.sciencephoto.com/set/787
· Sylvia Earle Ocean Launch Tour for Google Earth http://www.google.com/gadgets/directory?synd=earth&hl=en&gl=us&url=http://mapplets.googlepages.com/sylvia_earle_ocean_launch_tour.xml
· NOAA Ocean Explorer Resources on the Gulf Stream: http://oceanexplorer.noaa.gov/explorations/islands01/background/bight/bight.html
http://oceanexplorer.noaa.gov/explorations/03bump/logs/aug12/media/sst.html
http://oceanexplorer.noaa.gov/explorations/03bump/background/geology/geology.html
http://oceanexplorer.noaa.gov/explorations/03bump/background/plan/plan.html
http://oceanexplorer.noaa.gov/explorations/03bump/logs/aug12/aug12.html
DATA SITES

· Sedberry, G.R. et al. The Role of the Charleston Bump in the Life History of Southeastern U.S. Marine Fisheries. South Carolina Department of Natural Resources Marine Resources Research Institute. November 2000. http://oceanica.cofc.edu/charlestonbump/
· Coastal Observing Research and Development Center

http://cordc.ucsd.edu/projects/mapping/maps/fullpage.php
· Gray’s Reef National Marine Sanctuary

http://graysreef.noaa.gov/about/welcome.html
· National Marine Protected Areas

http://www.mpa.gov/
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