“Going In-Seine”

 Marge Porter, January 27, 2009, Grades 10-12, Biology; Marine Science

Investigation Question(s)

· What fish species are found in nearshore ecosystems in Long Island Sound?

· How does diversity in nearshore fish populations change seasonally?

· How do juvenile fish population sizes change seasonally?

· How are juvenile fish nurseries important to the health and productivity of

adult fish populations?
Investigation Goals

· Compare and contrast the different morphological characteristics of nearshore fish species in Long Island Sound (LIS) 

· Analyze the juvenile fish populations for three seine samples at a given LIS site 

· Measure and count fish using photographs in the ImageJ application

· Develop a body length histogram from the fish population data 

· Develop a diversity pie chart from the fish population data

· Compare and analyze seasonal data for one sample station 

CT State Frameworks

· 6.2 -- Populations in ecosystems are affected by biotic factors, such as other populations, and abiotic factors, such as soil and water supply.

· 9.8 - The use of resources by human populations may affect the quality of the environment.
· 10.5 - Evolution and biodiversity are the result of genetic changes that occur over time in constantly changing environments.

· 10.6 - Living organisms have the capability of producing populations of unlimited size, but the environment can support only a limited number of individuals from each species.
Overview & Approximate Time

· Provide background to students about the value of nearshore fish populations to the health and productivity of Long Island Sound

· See web sites in “Background” section below

· Students participate in a field trip experience on Long Island Sound

· Students will seine for fish at a given location and record species data using photographs.

· This activity can be done in as few as three class periods or can be part of a larger unit that takes several weeks to complete.

Dataset(s)

· Data sets are in the form of photographs for this lesson (see sample shown below)

· Data from the photographs will be saved (from ImageJ) to Excel

· Data will be exported to Excel and graphed
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Analysis Tool(s)

· ImageJ

· Excel

Steps for Data Analysis

· On the field trip:

· Transfer fish from the seine net to container on the camera stand

· Photograph fish, being certain to include a ruler and the site number in each photo

· Match the photograph number with that on the species data sheet

· Use the ImageJ application 

· Import fish photographs into ImageJ

· For each species, count and measure the size of each fish

· Draw straight line on the ruler in the photo for a known value (e.g. 2cm)

· Analyze ( Set Scale

· Draw a line on each fish of one species, nose to end of tail

· Analyze( Measure

· Continue until all fish for each different species are done

· Use ImageJ to get a histogram

· File ( Save as an Excel file

· SEE STUDENT HANDOUT 1

· Develop charts to demonstrate counts & size ranges within each species as well as species diversity
Background Information

The following web resources are intended to serve as classroom supplements to fish seining activities. These lesson plans may be used to introduce key concepts and/or to provide important background information to students as they prepare for the beach seining experience. The intent is to help students recognize the importance of monitoring fish populations and studying the physical parameters of nearshore ecosystems.

“Fish Tagging and Essential Fish Habitat”

http://www.stripertracker.org/education/lp-efh.html
Rutgers University Marine Field Station

Grades 5-8; Students learn about essential estuarine habitats and use a Web Quest to track summer flounder. The web site also features a simulation of population estimate of mummichogs.

“Nearshore Community Sampling”
http://www.njmsc.org/Education/Lesson_Plans/NearshoreCommunitySampling.pdf
New Jersey Marine Sciences Consortium

Grades K-12; Although some of this material is redundant to SEINE protocols, this lesson provides good background information on nearshore habitats, trophic levels, and contains some useful follow-up questions about the nearshore community. 

“Counting Fishstix”

www.uncwil.edu/aquarius/education/lessons/Aq%20FishStix.pdf
NOAA--Aquarius

Grades 9-12; Students use actual species data (http://www.reef.org) from the Florida Keys ecosystem to survey reef fish populations

“Cyber Salmon: Estimating Fish Populations”

http://cybersalmon.fws.gov/tag1.htm
U.S. Fish & Wildlife Service

Grades 6-12; Students learn a fish sampling procedure that is different from seining using a classroom simulation.

“Fish Biomass: Graphing & Analysis”

http://www.hawaiianatolls.org/research/NWHIED2005/resources/fish-biomass.php
Northwestern Hawaiian Islands Multi-agency Education Project

Grades 7-12; Although the focus of this activity is on an ecosystem that is very different from Long Island Sound, the lesson plan involves students in graphing & analyzing real field research data, and encourages them to develop conclusions.

“More than Meets the Eye”: Categorizing fish by their characteristics & water depth 

http://www2.vims.edu/bridge/DATA.cfm?Bridge_Location=archive0305.html
The BRIDGE

Grades 9-12 marine science students; Students will evaluate fish physiology and ecology using vision research data. Although this lesson does not directly relate to Long Island Sound, it helps students to recognize that habitat selection is related to physiological adaptations. 

 “Fish Morphology”

http://www.njmsc.org/Education/Lesson_Plans/FishMorphology.pdf
New Jersey Marine Science Consortium

Grades 3-12; A good precursor to the seining field trip. Students study the parts of a fish to develop the understanding that the shape, form and structure of a fish’s parts influence its lifestyle and behavior.
 “Fish Communities of the Hudson” 
http://www.dec.ny.gov/education/25394.html
New York State Department of Environmental Conservation

Grades 5 and 6; Students use tables of fish collection data to draw conclusions about where fish live in the Hudson River Estuary—many of these organisms are also found in Connecticut seine nets. Students work with real data from a variety of sites along the Hudson River and associate the fish data with fish behavior and habitat.

Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)

See below:
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Student handouts for data collection & analysis 

· (“SEE STUDENT HANDOUT 1” for classroom analysis)
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See data sheet below to use for on-site data collection.

Support for student inquiry 
(List strategies this investigation will use to promote student inquiry)

· Pre-assessment questions (may be answered through online research and will be re-visited after the data analysis has been completed.)

· What species do you predict will have the greatest abundance? Why?

· What is the expected size range for the fish we will capture in the seine net?

· How many different species of fish should we expect to find?

· How will diversity and population size vary by season? Why?

· What physical parameters in the ecosystem will affect fish population size and diversity?

· How does the health of our nearshore ecosystems relate to the entire estuarine ecosystem? (Explain the connection.)

Part 2
Today’s Date____March 13th 2009_____

Number of classes that used the investigation_________2_______

Approximate number of students who completed the investigation____44___

Paste an example of student work (final graph, student analysis, etc.) from the investigation
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Reflections on Implementing the Investigation

· How you feel the investigation went with students? 

Students did not have any problem using ImageJ, and after the introduction & one practice session they quickly collected fish length data from a “stack” of photos.

I did not allow enough time for the post analysis.

· Were you satisfied with the level of student engagement? What sorts of questions did student ask? What insights did they have? How proficient are they in using the software?

· Students were very engaged. They liked the “stacking” feature and they enjoyed using the measuring tool to obtain fish lengths.

· A few students did not carry out the “set scale” step correctly the first time, but corrected this after being shown the second time.

· How will you carry out this investigation differently in the future?

· I want to develop a lesson that matches the freshman science curriculum (physical science) because I regularly teach that grade level. Also, the freshmen are very adaptable and tend not to get easily frustrated when they run across a technology problem.

· One problem that did arise on the school computers was a “lack of memory” for the application. We were only able to stack three photos total. In the future I would be certain to use images of lower quality so that they would not require so much memory.

· Another problem is that I didn’t allow enough time to carry out the excel analysis (We only used the ImageJ application.) Next time I would take this into consideration.
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