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Where are the Fish?
Acoustical Analysis using DEIMOS Data
Summary

This lesson will use pattern analysis of acoustical echo-imaging work collected by the Deepwater Echo Integrating Marine Observatory System (DEIMOS) observatory connected to the MARS (the Monterey Accelerated Research System) in Monterey Bay canyon.  Students will study echo location data sheets to make inferences about marine organism patterns and behaviour.  They will analyze the data sets from the information creating a poster reflecting the possible types and behaviours of marine organisms.
Key Concepts 
· Marine species follow patterns in behaviour which can be observed in a number of ways

· Use of acoustic methods of echo soundings can give information on patterns of marine organism behaviour.

· The observation of patterns can be useful in marine research

· Sometimes similar investigations give different results for a variety of reasons (methods, circumstances, differences in things investigated, and uncertainties)

· Science is a process of trying to figure out how the world works by making careful observations and trying to make sense of those observations.
Objectives
· Observe patterns and scattering of species in diurnal patterns, species behaviour, grouping and possible schooling, communication patterns, and other observations using acoustical records taken from the bottom of Monterey Bay.  Identify possible species of marine organisms by linking to existing species behaviour and looking at organism web sites.
· Record analysis of acoustic data from DEIMOS, make inferences regarding the data, and list information and possible answers to questions raised in research.
· Demonstrate use of data records from DEIMOS and internet resources on marine species and an understanding of sound analysis and the use of marine acoustics as an observation method.
· Communicate results using posters to show possible behaviour of species of marine organisms in the ocean.
Materials

· Spreadsheet of acoustical data set copy

· Decibel meter of some kind

· Poster paper and supplies

· Web links:

1. www.montereybayaquarium.org --go to animal guide and life on the bay sections

2. www.dfg.ca.gov/marine/ --Dept of Fish and Game fish identification

3. www.mbari.org/default.htm —links to MARS and DEIMOS research

4. www.acoustics.washington.edu/main.php --Fisheries Acoustics Research (FAR)

Procedure
1. Build background by leading discussion on sound concepts and echo ideas.  Discuss the idea that most ocean biological science is based on visual observation and list some of the strengths and limitations of these methods 
	Observations
	Strength
	Weakness

	Trawl and nets
ROV
	Collects samples

Habitat observation
	Misses some species, kills many

Noise


2. Do a classroom observation activity where students observe other students on the recess yard for 10 minutes looking at behaviour, grouping, movement, and communication.  Come back together and discuss results and limitations of study.

3. Discuss sound and frequency ideas and bring a decimetre into class to make observations on levels and intensity of sound and to show how sound can be measured.  Link to problems of sound and observation.
4. Show the DEIMOS ocean system and give an overview of how fish finding works and some of the ideas of density and types of species that might be found in the ocean habitat.  Use PowerPoint presentation as a tool.  Google earth application shows DEIMOS in Monterey Bay as another possible connection tool.
5. Students will work in groups to analyze a spread of information from DEIMOS for a series of days and try and find the patterns in the data.  Students should focus on color, depth, time, concentration, and other variables seen in the data set.  Some of the patterns that might come up are:  The cycle of night and day behaviour, density of populations at differing depths, other patterns of color and size. Etc…
6. Students then make inferences and analysis of types of fish and ocean organisms found in the area, the behaviour of the differing species based on inferences and based on the data set and internet research of species found in the area.
7. Students make a poster or other kind of graphic representation reflecting possible marine organism behaviour and present their findings to the other groups.  
Assessment

· Performance:  Students will be able to discuss patterns found in data and create graphic displays of research on possible species reflected in data.
· Product:  Students will create a graphic display of their data—possibilities include a poster, brochure, tri-fold, or other type of presentation style.
                                           Assessment Rubric
	
	Content
	visual
	group
	Overall

	4
	Outstanding use of species information and analysis
	Outstanding visuals and presentation
	Played a key role in group as a team player
	Outstanding presentation



	3
	Proficient use of species information and analysis
	Proficient visuals and presentation
	Worked well with group
	Proficient presentation

	2
	Partially proficient  use of species information and analysis
	Fair visuals and presentation
	Fair work with group 
	Fair presentation



	1
	Poor use of species information and analysis
	Poor visuals and presentation
	Problems working well with group
	Weak presentation




Additional Resources
1. Google Earth—DEIMOS application

2. PowerPoint presentation on basic issues
 Science Skills grid (EARTH)
· Asks questions
· Communicates with others
· Uses estimations and measurement
· Makes inferences
· Analyses data
· Draws conclusions
· Uses the Internet to find information
Ocean Literacy Standards:
The ocean supports a great diversity of life and ecosystems
The oceans and humans are inextricably connected
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