Can You Catch a More Fish with Fluorescent Lures?
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BACKGROUND:

Lake Dardanelle at Russellville is very popular with anglers. The lake, which is extremely popular with anglers, boasts populations of big catfish. White bass are native to the river, with adults traveling in schools and feeding near the surface. Bream fishing is excellent in the lake, which has also been stocked with crappie and largemouth bass.  With no closed season and mild winters, fishing is good year round. The lake has one of the most consistent bass habitats in the Arkansas River system. Experts will tell you that Lake Dardanelle at Russellville toward the upper end of the river is the place to go for big largemouth.  Lake Dardanelle is also perhaps the best Arkansas River striper pool. Twenty-pound-plus stripers are always possible, and 2- to 6-pound bass are common 

You will be expected to experimentally determine if a fishing lure will emit light as advertised under conditions in which it would be used.

PRE-LAB:

If unopened packages of glow-sticks are at your table:

1. Open the two packages at your table and slowly bend the flexible plastic glow-stick until you feel the fine glass tube inside break. [___]
2.  You should notice the stick begin to glow. Shake it back and forth. If it has not begun to glow, bend it a little more. [___]
If the packages have already been opened:

1. If the glow-sticks at your table already glow, the students before you have opened them and you may proceed to the next step. 

2. Quite an amazing reaction is taking place inside of the glow-stick. When the thin glass vial containing a chemical catalyst was broken, the chemical mixed with the chemical outside the glass vial and the two chemicals reacted together to produce light. Similar reactions take place in glowworms, fireflies, and in certain algae and other living plants and animals.
3. The room lights will need to be off for this experiment. After the lights are out, see if you can use the glow-stick to read the following instructions.
QUESTION 1: Can you read the instructions with the aid of the glow-stick? Explain. [___]
INVESTIGATION PROCEDURE:

In this investigation you will work as a team at your table; however, each student is to

write his or her own report. Feel free to discuss answers but put written responses into

your own words.

PROBLEM TO BE SOLVED:

What is the relationship between temperature and the amount

of light given off by the glow-stick?

HYPOTHESIS:

Write a hypothesis for the question in the above box. A hypothesis is a possible answer

to a question and is written in statement form. Your hypothesis should describe what you believe to be the relationship between temperature and the amount of light given off by a glow-stick.  Your hypothesis MUST BE TESTABLE and result in quantitative data, qualitative data, or both. [___]
EXPERIMENTAL PLAN

Write a detailed plan for how you will set up an experiment to test your hypothesis. Be sure to set up a control beaker and an experimental beaker. You must also identify your dependent and independent variables.  This will be your procedure.  Make sure you number and write every step you will take to prove your hypothesis.  HAVE YOUR TEACHER APPROVE YOUR PLAN BEFORE YOU GO ON. [___]
THE EXPERIMENT GUIDELINES
Set up as many containers of water you believe necessary to test your hypothesis. Always

wait at least two minutes before recording the final brightness of the glow sticks. Do not

test any glow stick at a temperature greater than 40 degrees Celsius. [___]
QUESTION 2: What temperature should the control container be set at? What is the purpose of the control container? [___]
DATA (RESULTS OF THE EXPERIMENT)

1. Place these results after the heading "DATA" on you lab report. [___]
2. Record the results obtained in a neat data chart similar to the one below: [___]
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TEMPERATURE TESTED BRIGHTNESS
You might use a system of stars to illustrate brightness. For example, ***** equals brightest.

Use *, **, *** and **** to correspond to different degrees of brightness between

maximum and minimum. [___]
ANALYSIS, INTERPRETATIONS AND CONCLUSIONS:

QUESTION 3: What does the data you collected tell you about the relationship between

temperature and the amount of light produced in this reaction? [___]
The INTERPRETATION statement in the inquiry process tells the reader what the data

means. You just did that in question 3.
QUESTION 4: At about what temperature did you observe the least light? [___]
CONCLUSION REGARDING HYPOTHESIS:

QUESTION 5: How close was your hypothesis to being correct? Explain. [___]
These glow-sticks have been advertised for use as fishing lures. You may make an online search to find numerous advertisements for fluorescent lures.  The ad explains how the stick will glow in water and attract fish.  Many of the rivers and the lakes commonly fished around Russellville have a water temperature between 60-61 degrees in the creeks and a degree or two cooler in the main river channel.
 Convert this to Celsius. [___]  http://www.greenigsociety.org/tempchart.htm 
Determine the types of fish that live in Lake Dardanelle and their temperature preferences. [___]
http://ar.water.usgs.gov/lake_dardanelle/
http://www.fishingnotes.com/lakeinfo.php?id=36444
QUESTION 6: Will the glow stick be an effective lure in water this cold? Explain. [___] 
QUESTION 7: In your opinion and based upon your data, how warm does the water need to be to cause the glow-stick to give off enough light to attract fish? [___]
CLEAN UP YOUR TRAY AND TABLE. DISPOSE OF ALL THE WATER. RETURN ALL CONTAINERS, GLOW STICKS AND THERMOMETERS TO THE TRAY. YOUR TEACHER MAY HAVE YOU PLACE THE STICKS IN THE REFRIGERATOR FOR THE NEXT CLASS TO USE. ASK YOUR TEACHER ABOUT THIS. [___]
GRADING:
You will review the results and conclusions that others in your class obtained at a follow-up session. It is always better to draw conclusions based upon as much data as reasonably

Possible.  Obtain your classmates data and record this in your CLASS DATA table. [___]
You should submit a lab report for this lab that will include an introduction (results of your research for ads & their claims on fluorescent lures, types of fish inhabiting Lake Dardanelle and its surrounding creeks, water temperature requirements for the fish, etc.) [___]
Follow your lab report guide for writing the hypothesis, materials used (list), and procedure (steps). [___]
Under the DATA section of your lab report, you should include two tables for both your group and class data.  All questions appearing throughout the lab should follow these tables and be numbered and written with the answers underlined. [___]
REMEMBER:  Your conclusion should restate the hypothesis and MUST INCLUDE SUPPORTING DATA when you explain whether your hypothesis was or was not supported by your findings. [___]
YOU HAVE JUST USED THE SCIENTIFIC INQUIRY PROCESS TO DISCOVER INFORMATION YOU MAY NOT HAVE KNOWN BEFORE YOU BEGAN. YOU WILL DO THIS MANY TIMES IN THIS COURSE AND WILL LEARN TO REFINE THE PROCESS SO YOU CAN SOLVE FAR MORE COMPLEX PROBLEMS.
Modified from Ron Thompson's Biology As Scientific Inquiry
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