Oceanography 2




   Name _____________________________

GIS and ocean habitats

In this lab you will get a taste of an exciting computer technology called Geographical Information Systems (GIS) and its applications in marine science and oceanography.  Currently the greatest advances in our understanding of marine and coastal ecosystems are being brought about by advances in technology, such as remote sensing – be it from satellite, from the sea surface using sound, or in situ using submersible technology. GIS has become the universal tool to pull together, manage, and visualize large volumes of geospatial data from multiple sources at a variety of scales. 
One of the most exciting developments that has resulted from the ability to collect and analyze data is the ability to create “suitability models” or maps that can predict where a particular species of fish, invertebrates, or algae might live.  These models are not only helpful in identifying areas (or habitats) that should be set aside for protection or further study, but are also important to looking at how much we understand about the physical requirements of a species.  If a map can’t adequately predict suitable habitat, it may be a problem with the map or, more importantly, it might mean we need to examine how much we know and understand about a particular species or system.  

You will look at different characteristics of the Monterey Bay on a map on the computer.  There will be different layers of data that you can turn on and off to look at what you want.  Think of the layers as overheads that can be put on top of each other or looked at separately.  Your goal is to determine which areas are the best habitats for four species and color in a map.
Part I.  Find the habitat characteristics for these four species:  Market Squid Eggs, Starry Rockfish, Starry Flounder, and Giant Kelp.  Use the web sites listed below to find good information.  

You must identify the following for each species:

· depth range of the species (how shallow to how deep it can live)

· bottom type that it prefers (rocky bottom, sandy bottom, or mixed)

· other important information about the species—is the population decreasing? Is it endangered? Is it important for other species?

Record your data on the table on the next page.

The web sites we would like you to use are:

California Department of Fish and Game: http://www.dfg.ca.gov/marine/msalfidx.asp
Monterey Bay Aquarium http://www.montereybayaquarium.org/
National Marine Fisheries Service http://www.nmfs.noaa.gov/fishwatch/# 
As a last resort try:

http://www.google.com  try using the entire name in quotes, like “starry rockfish”

Record your data here.
	SPECIES
	Depth range, METERS
	Bottom type
	Additional Information

	Market Squid Eggs
	
	
	

	Starry Rockfish
	
	
	

	Starry Flounder
	
	
	

	Giant Kelp
	
	
	


Part II.  Look at the GIS maps on the computer.  Determine where each species is most likely to live.

How to look at the maps:

1. Turn on the computer.

2. Open ArcReader.

3. Open the map called “Oceanography lab”.

ArcReader is a GIS program that allows you to look at the maps we created for you.  We used data from the Monterey Bay to make three map layers:

· one on the bathymetry (depths)

· one on the bottom types

· one on the rugosity (roughness or bottom complexity).
Each layer is listed on the left of the screen with boxes next to them. You can “turn on” each layer (look at it) by checking the box with the mouse.  To “turn off” the layer, uncheck the box with the mouse.  

We want you to look at each layer separately and then lay them over each other (check more than one at a time).  Based on the data you collected in part one, determine where specifically, in the Monterey area, each species is most likely to be found.

Part III.  Make a map that shows the best habitats for each species.

Example: a map of a region where people are found, where mountain lions are found, and where the habitats for both overlap.
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Now work on your Monterey Bay Area map on a following page.
1. Label the depth contour lines on your map. The contour lines are in 5 meter intervals. Please start at the beach and carefully label each contour line. You can see contour line labels if you zoom in on the computer.
2. Outline the bottom types that are appropriate for each of the four organisms on the table on the previous page. The computer will show you bottom types in color.
3. Use the depth information from the table on the previous page to determine the specific areas that each of the organisms on the table would inhabit. Note that BOTH bottom type and depth information must be considered. Outline these areas and label them with the organism’s name. 
Part IV.  The goal here is to propose a MPA to protect species of your choice. Your challenge is to make convincing arguments for the boundaries of the MPA and nature of the restrictions that you propose. Answer the questions below using all the information you have collected.
You work for the California Department of Fish and Game. Which species would you make your first priority to protect?

Why did you choose your species? Use the information you gathered about the species to answer this.
Which area(s) of the Bay would you close to fishing or protect to preserve your species?  Draw a big bold line on your map showing the borders of your area and clearly label it as the borders of your MPA. Your borders should correspond specifically to depth and bottom type information on the map.
Would you close it all year or just during certain seasons?  If so, which seasons?  WHY?  Use information gathered from the internet as supporting data. What kind of restrictions would you put on fishing in this area? (Answer in a couple of sentences.)
Would your MPA be useful in protecting salmon, tuna, shark, or swordfish? Why or why not? What do these fish have in common?
What kind of regulations would be most helpful in protecting the kinds of fish like salmon, tuna, shark, or swordfish?
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Species 1 (people) are


found in the dotted area above





Species 2 (mountain lions) are found in the dashed area above





Species 1 is found by itself in the dotted area, species 2 is found by itself in the dashed area, and  both species are found together in the checked area.





If you put both on the same map:





LEGEND


	People only





	Mountain lions only


		


	Both people and mountain lions
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